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PREFACE. 


HE eſtabliſhed character of Mr. Fenning's many 
valuable and well known books, for the uſe of 
ſchools, renders it altogether unneceſſary to make any 
long addreſs on the preſent occaſion, eſpecially to thoſe 
who are already acquainted with his other publications; 
but as this work may fall into the hands of ſome young 
erſons and others, who have not had this advantage, and, 
ſides, as it is but in part compiled by himſelf, it may 
not be improper for the Editor to ſay a few words as to 
its deſign and execution. 


% 


As the acquiſition of uſeful and practical knowledge, 
and the diffuſion of it among the young and uninformed 
part of the ſpecies, was Mr. Fenning's ruling paſſion, it 
is natural to conclude, that he had finiſhed this, and per- 
haps ſome other works, before his deceaſe. Part of the 
manuſcript, however, was unhappily loſt ; but ſo much 
of it, at the ſame time, was by good fortune preſerved, 
as to ſhew the particular objects the Mthor had in view 
in planning the production. The proſecution, therefore, 
of theſe views, and the continuation and completion of 
the work, was left to the Editor; and as he has not the 
vanity to think (whatever may be his knowledge in other 
reſpects) that he has the more rational yotions with regard 
to the education of youth, than the late Mr. Fenfang, 
who perhaps judged as wiſely in that reſpe& as any man 
that ever exiſted, he has endeavoured, as far as he could, 
to adhere to the plan, which, he imagines, the Author 
would have purſued, had he lived to finiſh the performance. 


In purſuance of this deſign, and in order to render the 
work (what the Author ſeems to have intended it) an eaſy 
introduction to the Young Man's Book or Kxow- 
LENGE, the Editor has introduced, and treated at ſome 

A: length, 
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length, as great a variety of ſubjects, as the narrow limits, 

to which he was confin2d, would poſſibly admit. To have 
introduced a greater number would have obliged him to 
treat each of them in ſo flight and ſuperficial a manner, as 
to make them of little + and to have introduced a 
ſmaller, would at once have been diſappointing the reader's 
juſt expectations, and falling ſnort of the original deſign 
which the author had formed. What the particular ſub- 
jects are, will partly appear from the copious title-page, 
and ſtill more fully from the Index or Table of Contents; 
and it is hoped, that the reader, on a careful peruſal, will 
find them to be both ſo numerous and important, and to 
be treated, though briefly, yet fo diſtinctly, as to beſtow 
upon the book a decided ſuperiority over every thing of 
the kind, and to ſhew that it juſtly merits the title, we have 
given it, of the Young Max's New Ux1VERSAL 
COMPANION, 7 


IN DEA. 
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The FinsT PRINCIPLEs of the ENOLISRH 
LANGUAGE. © 


S every man who 1s raiſed but one degree above 
the very loweſt of the vulgar, ought to be able to 
ſpeak and write his mother tongue, if not elegantly, at 
leaſt grammatically and correctly, I ſhall here endeavour 


to lay before the reader a ſhort but comprehenſive view 


of the firſt principles of the Engliſh language. 


ORTHOGRAPHY. 


OrTHOGRAPHY is the art of writing words right, 
and likewiſe of pronouncing them properly. 

The Epgliſh' Alphabet conſiſts of twenty-ſix letters, 
namely, ? 
A a B, bz C, e; D, dt: e; F,f; G, go; H. hg 
I. i; J. j; K. k; L, 1; M. m; N, n; O, o; P, p; 
N * 8, [; T. t; U, u; V. v; W. W; X, x; 

„53 Z, Z. 
Theſe letters are divided into vowels and conſonants. 
The vowels are a, e, i, 0, u, y. All the reſt are conſo- 
nants. Y indeed is ſometimes a conſonant as well as a 
vow el. It is a conſonant in the beginning of words, as 
Jes, yet, your. In the middle and end of words, it is 
always a vowel, as flying, crying, fly, cry. 3 

A B | | The 
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The different ſounds of theſe letters, whether taken 
ſeparately, or united together, are ſo well known to 
every Engliſhman, that I ſhall not take up much time 
at preſent in enlarging upon them. P-»fi4es, it may be 
obſerved, that it is as impoſſible to com: unieate the true 


2 


ſound of letters in writing, as it is to make a man hear 


with his eyes, or ſee with his ears, or to ſubttitute one 
ſenſe in the room of another. A few curſory remarks, 
however, may not be improper. 

E at the end of words commonly lengthens the pre- 
ceding vowel, as bar, bare; car, care; far, fare; mar, 
mae; ſtar, fare; din, dine; fin, fine; pin, pine; cag, 
cage; rag, rage, Wag, Wage; cub, cube; tub, . 

J is ſometimes founded like ce, as in bombaſin, ca- 
Puchin, machine, magazine, and a few other words. 

O is ſounded like oo in do, Rome, tomb, womb. In 
abomen it is pronounced like z, as wimen. C ſounds 
hard, like 4, before a, o, u, l, ander; as can, coft, cup, 
clean, crab. It ſounds ſoft, like s, before e, i, and y; 
as cellar, circle, cynick. Ch is ſounded like %, as 
chance, check, chin, chep, churl; but in words derived 
from the Greek or Latin, it is ſounded like 4, as 
chaos, choler, chymift, chyle, chord. In words derived 
from the French, it is ſounded like , as chaiſe, che- 


walier, machine. In choir and choirifter, it is founded - 


like gu. 
- G has ſometimes a hard, and ſometimes a ſoft ſound. 
It has a hard ſound before a, o, «, 4, andr; as gaze, 
got, gun, globe, grain. It 18 hkewiſe hard at the end 
of words, as lag, flag, leg, peg. It is alſo hard before 
i, as giddy, girdle; except in giant, gibbet, gibe, giblets, 
giles, gilliflower, gimcrack, gimp, gin, ginger, gingle, 
7 and a few other words. It is generally ſoft 
efore e, as gentle, generous ; except in gear, geld, geeſe, 
gewgaw. Before n it is mute, as gnaſs, gnaw, feign, 
reign. Gh, at the end of ſome words, ts ſounded hke 
H as laugh, cough, tough, rough, enough. 8 


H, at the beginning of ſome words, is almoft, if not 
entirely, mute, as beir, herb, hour, boneft. 

& in ſome words, is not ſounded, as iffe, iſland, di- 
meſne, viſcount, Carhſle. 

'T; before a vowel ſounds like fi, as addition, mul- 
tiplication, ſubſtraction, reduction; except an / goes 
before it, and then it vetains its natural found, as beftial, 


ſuſtian, 
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| fuſtian, &c. It likewiſe retains its natural found, when 
) a conſonant follows it, as tide; tile, tin. It does the 
: fame betore comparatives in er, and ſuperlative: in %, 
> from adjectives ending m y, as /o/tier, loftieft, from 
" lofty; as alſo in the plural number of nouns, and the 
r ſecond and third perion of verbs ending in 5, as beaurer, 
- counties, to empty, thou emptieſt, he emptieth, or emptied. 
x As to the right ſpelling of words, 1 know ot ao 

method ſo good tor acquiring that art, as by attending 
4 cee.arefully to what we read; for books are always well 
„ ſpelled according to the orthography of tie times. 
q Some words indeed are doubtiul, beirg ſpelled dif- 
| ferently by different, authors of equal authority ; but 
* thoſe are few: and in thoſe cates every man has his 

option, becauſe he may plead nis authority either way : 
n but where there is but one right way of ſpelling a word, 
18 a man of the leaſt education ihould be athamed not to 
pd, know it. | 
3 However, as many perſons who can ſpell tolerab:y 
well, are ſometimes apt to commit blunders in uſing 
d words, the ſame, or nearly the ſame in ſound, but dif- 
as ferent in ſigmfication, I ſhall here ſubjoin a catalogue 
d of theſe words, in order to enable the reader to ſpell 
7 them right. 

A CarALo uE of Wonps, the ſame, or nearly 
" the ſame in Soup, but different in SIGNIFL> 
id CATION, | 
T A | All, every one 
1 AE L. Cain's brother Al, to bore holes 
fe A Bell, of metal Ale-hoef,, an herb 

Able, powerful Alocf, at a diſtance 
ſe, Accidence, a book Allay, to give eaſe 
* Accidents, chances Alloy, baile metal 

Account, eſteem Alley, a narrow paſſage 
ah Accompt, reckoning Ally, a confederate 

Achor, a valley 4 Lye, a falſity 
Pp Acre, of land © Allowed, granted 

[ Advice, counſel Aloud, to ſpeak fo 

PF Adviſe, to counſel Altar, for ſacriſice 
* Ale, malt liquor Alter, to change 
0, A. trouble Amiſi, wrong 
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A Mz, a concubine 
Ant, a piſmire 

Aunt, a father's ſiſter 
4A Peal, ringing 
Apzeal, to higher powers 
A Peer, a Lord 

Ap; ear, to be ſeen 
A KRoje, a flower 
Aroſe, did riſe 

Air, we breathe 

Are, they be 
Heir,” to an eſtate 
Arrant, notorious 


Babel, the tower 
Babble, to prate 
Bacon, Hog's fleſh 
Bahken, in the oven 
Beckon, to make a ſign 
Beacon, to fix on a hall 
Bail, a ſurety 

Bale, of cloth 

Bald, without hair 
BawPd, cry*d out 
Ball, a round ſubſtance 
Banul, to cry aloud 
Barbara, a woman's name 
Barbary, m Africa 
Barderry, a fruit 
Bare, naked 

Bear, a beaſt 

Bays, bay rrees 

Baixe, cloth 

Baſe, vile 

Baſs, in make 

Be, are 

Bee, that makes honey 
Peer, malt liquor 
Bier, to carry the dead 
Bel, an idol. 

Bell, to ring 

Belly, part of the body 


Errand, a meſſage 


Arrat, Tapeſtry : 
Arrews, to ſhoot B 
Haraſi, to trouble | 
A ſcent, imell 
Arcent, going up 
ent, agreement C. 
Aliftance, _ = © 
Afitants, Helpers 0 
Augur, a Soothſayer C. 
Augre, for Carpenters C/ 
Ax, to cut wood C. 
Ads of parliament Ci 
a Ci 
Ce 
Belie, to ſpeak falſely C. 
Perry, a {mall fruit (4 
Bury, to inter 10 
Blew, did blow Ca 
Blue, a colour Ce. 
Board, a plank Sel 
Baar'd, a hole Ce, 
Boar, a beaſt Ce: 
Bore, to make a hole Ce; 
Boor, a country fellow Ce: 
Bold, brave | Ces 
BowPd, caſt as a bowl Ce; 
Bolt, of the door C. 
Boult, in the mill Ch 
Beau, a fop * Che 
Bow, to bend Col 
Bough, of a tree l 
Boy, a lad Cei. 
Buoy, of an anchor Sea 
Bread, to eat _ Git 
red, brought up Citi 
Brezches, to wear 
Breaches, broken places 
Bruit, a report D 
Brute, a beaſt 2 
Burrow, for coneys Da 
Borough, 1 5 
2h, a corporation 
By, near Daz 
Eon Dea 


| Buy, 
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Buy, to purchaſe 
Brews, he breweth 
Bruiſe, a hurt 


Caen, in Normandy 
Cain, the murderer 


Cane, to walk with 


Calais, in France 


-— 


Chalice, a cup 

Call, by name 
Caw!, of a periwig 
Canon, a rule | 
Cannon, a great gun 
Capital, chief 
Capitol, a tower in Rome 
Career, full ſpeed 
Carrier, that carrieth 
Cellar, for liquors 
Seller, of goods 
Cenſer, for incenſe 
Cenſor, a re former 
Cenſure, judgment 
Centaury, an herb 


Century, an hundred years 


Centry, a ſoldier on guard 


Chair, to fit in 


Dear, of great value 


Chare, a job of work 

Choler, rage 

Collar, for the neck, or of 
brawn 

Ceiling, of a room 

Sealing, with a teal 


Cittern, an inſtrument 


Citren, a fruit 


D 


Dane, of Denmark 
Deig n, to vouchſafe 
Dam, to ſtop water 
Damn, to condemn 


Breæuis, of fat and bread 
Buſs, a fiſhing veſſel 
Baux, the noiſe of a fly 


C 


Cheir, of a cathedral 

Duire, of paper 

Clauſe,” of a ſentence 

Claws, of a beaſt or bird 

Coat, a garment 

Cot, a ſmall houſe 

Comb, for the hair 

Come, walk hither 

Comet, a blazing ſtar 

Commit, to do 

Common, uſual 

Commune, t converſe 

Council, an aſſembly 

Counſel, advice 

Coar/e, not fine 

Courſe, to be run 

Currant, a fruit 

Current, paſſable, or a ſtream 

Courant, a meſſenger, or 
news-paper 

Coufin, a relation 

Coxen, to cheat 


Cymbal, a muſical inſtrument 


Symbol, a mark 
Cypreſs, a tree 
Cyprus, an iſland 


Cruſe, a little veſſel 
Cruije, by the ſea - coaſt 


Cygnet, a young ſwan 
Signet, a leal 


Deer, in a park 
Deceaſed, dead 
Dijſeaſed, fick 
Decent, becoming 


Deſcent, going down 


Dient, 


7 
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Diſent, to diſagree 
Dees, low in the earth 
Dieb, a town in France 


Deyer, to put off 


D:jer, to diſagree 
Dew, a falling miſt 
Due, owing 

Do, to pertorm 

Doe, a female deer 
Dong, paſte of leaven 
Don, a dpauiſn Lord 
Done, acted 


Zar, of the bead 


Z'er, ever 


Year, twelve months 
Earth, the ground 
Hearth, of a chunney 
Eafter, a feſtival 
E/ther, a woman's name 
£aien, devoured 
Eaten, a town's name 
Eminent, famous 
imminent. over head 


Fain, deſirous 


Feign, to diflemble 


Faint, weary 
Feint, a pretence 


Fair, beautifal, or a mar- 


ker 


Fare, viftuals, or a com- 


mon hire 
Feed, to eat 
Fee d, rewarded 
File, ot metal 
Feil, to overcome 
Fiilip, with the finger 
Philip, a man's name 
Fir, wood 
Fur, hair 
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Lu, a colour 
D:lphing a fiſh 


Daupbin, the F rench Kin g's 


laeſt fon 
Devices, inventions 
Dewizes, a town 
Doer, that doth 
Door, of a houſe 
Dragen, a beaſt - 
Drag con, a ſoldier 
Draught, of drink 
Drought, dryneſs 


Enow, in number 
Enough, in quantity 
Enter, to go in 
Inter, to and 
Envy, hatre 
Envoy, a meſſenger 
Exerciſe, labour 
Exorciſe, to conjure 
Extant, in being 


Extent, breadth and length 


©. 


Flower, of the field 
Flour, meal. 

Floor, of a room 
Fellow, to come after 
Fallow, ground untill'd 
Flea, an inſect | 
Flee, to eſcape 

Flue, of a chimney 
Flew, did fly 

Forih, abroad 

Fourth, 'n number 

F oul, dirty 8 
Fowl, a bird 

Francis, a man's name 
Frances, a woman's name 
Frays, quarrels 


F raiſe, 


— 1 wy, ] ˙ A = 8 a * 


en, . „ oo ot 


UNIVERSAL COMPANTON. 
Fraiſe, a pancake :.ith ba- £r:eze, a Cot 


con Freeze » Wil cold 
G - 

Gall, of a beaſt Glatinous, ſticking 

Gaul, France Gluttonous greedy 

Garcen, of herbs. Grace, for coals 

Guardiun, an overſeer Great, large 

Genteel, graceful * Grater, tor nutmeg 

Gentile, Heathen Greater, larger 

Gentle, mild Gan, to ſigh 

Gefture, c rriage Grown, increaſed 

Tejier, a merry iellow Grot, a cave 

Gili, with gold. Great, four- pence 

Guilt, ot fin | x 

* H 

Hail, frozen drops of rain Him, that man | 

Hale, healthy, to call Hymn, a ſpiritual ſong 
Hall, in a houſe Higher, taller ETD 

Hawl, to pull! Hire, wages 

Heel, of the foot, His, of him TIT 

Heal, to cure Hiſs, as a ſnake, to deride 

He'll, he will Hoar, froſt 

Hare, a beaſt Whore, a lewd woman 

Hair, of the head Hole, hollowneſs 

Harſh, ſevere M hole, entire 

Hab. minced meat Ho! lo! to call 

Hawen, a harbour Hallow, to make holy 

Heaven, a place of happi- Hollow, having a cavity 

neſs Holy, lacred 

Hart, a beaſt Wholly, entirely 

Heart, of the body Holly, a tree 

He; d, of cattle Home, one's houſe 

Heard, did hear Whem what man? 

Hard, not ſolt, difficult Holm, a ſort of oak 

Here, in, this place Hoop, for a tub 

Heur, with the ears Whoop, to cry out 

Hie, make haſte H.e, colour 

High, lofiy Heao, to cut | 

Hoy, a ſmall ſhip " Hugh, a man's name 


1 I y- 
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| M 
1 M 
1, myſelf Employ, work M 
Eye, to ſee with Imply, to ſignify , M 
Lale, lazy In, within M 
Idol, an image Inn, for travellers M 
PII. I will ; Incite, to ſtir up M 
Ile, of a church Infight, knowledge M 
Je, an iſland Ingenious, of quick parts M. 
Oil, of olive Ingenuous, candid ; = 
| K M 
" Ketch, a ſhip Kuave, a cheat AM, 
Catch, to lay hold of Nawe, of a wheel 
Kill, to ſlay Knight, by honour 
Kiln, for lime Night, darkneſs Na 
Kind, good-natured Kennel, for dogs Na 
Coin'd, at the Mint Channel, for water Na 
Lain, did lie Leaft, ſmalleſt- Ne 
Lane, a narrow paſſage Leſt, for fear Ne 
Latin, the Roman tongue Lethargy, ſleepineſs Kr 
Latten, tin Liturgy, common prayer 
Lattice, of a window Lier, 1n wait 
Lettice, a woman's name Luar, a teller of lies Oa 
Lettuce, an herb Limb, a member 0˙ 
Leaſe, of a houſe Linn, to paint 6 
Leaſb, a firing, three Line, length 07 
Lees, dregs of wine Loin, of veal Of 
Leaper, that leapeth Lo! behold Oh 
Leper, one leprous Low, humble Ou, 
Lefjen, to make leſs _- Loſe, to ſuffer loſs 
Leſon, to be read Looſe, to let go 
A Cf} Pal 
Made, finiſhed Manor, a lordſhip — © 5 
| Maid, a young woman Market, for traffic Hal 
| Main, chief Mark it, mind that fa 
| Mane, of a beat  ' Marſh, watry ground Pal 
l Male, the He. Maſh, for an horſe : Pat 
Mail, armour Mefp, of a net Pay 
Manner, cuſtom Martin, a man's name Far 


Marten, 


\ 
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Marten, a bird 
Mead, a meadow 
Mede, one of Media 
Mean, baſe , 
Mien, carriage, aſpect 
Meat, to eat 

Meet, fit 

Mete, to meaſure 
Meſſage, an errand 
Meſſuage, a houſe 
Mews, for horſes 
Muſe, to meditate 
Mighty, powerful 


Moiety, half 
Mile, in length 
Moil, to labour 
Might, firength 
Mite, in cheeſe 
Moat, a ditch 
Mate, in the eye 


Moan, to lament 


Mown, cut down — 

More, in quantity 

Moaber, that mows 

Moor, barren ground, a 
black | 


N 


Naval, belonging to ſhips MNice, curious 


Navel, of the belly 
Nay, not 
Neigh, as a horſe 


Neither, none of the two 


Nether, lower 
New, not old 
Knew, did know 


Oar, of a boat 

_ Oer, over 

Ore, of metal 

Of; belonging to 
Of, at a diſtance 
O04! alas! 

Oave, to be indebted 


Palate, of the mouth 
Pallet, a little bed 
Pale, colour 

Pail, a veſſel 

Pall, a funeral cloth 
Paul, a man's name 
Paraſite, a flattcrer 
Parricide, a murderer 


* 


Nosſe, clamour 

Not, denying 

Ker, to tie 

Note, a mark, or, of one's 
hand | 

Noſe, of the face 

Knows, underſtands 


One, in number 
Mon, at play 
Order, a rule 
Ordure, dung 

Our, of us 

Hour, ſixty minutes 


P 


Parſon, of a pariſh 
Per/on, ſomebody 


© Peal, of bells 


Peel, of an onion, &c. 
Pear, a fruit 

Pair, a couple 

Pare, to cut off K 
Pick, to chuſe or 


10 


Pigue, a uarrel | 
Pint, half a quart 
Point, a ſtop 


Place, of abode 


Plaice, a fiſh 
Plait, the hair 


| Plate, metal 


Pleaſe, to content 
Pleas. excule 

Pole, a 'ong ſtick 
Peil, to cut the hair 
Pore, of the fkin 
Poor, beggarly 
Pe, of flowers 


Poeſy, poetry 
Pour, to empty 


Duire, of per 
Choir, of ad 


Rat 4, to torment 
4 rect, of Aa ſhip 
Rain, water 

Reign, of a kin 
Rein, of a brid 
Raiſe , lift up 

Rays, ſun b:ams 
Raiſin, a fruit 
Reaſon, argument 
Race, to run 

Rafe, to demoliſh 
Red, a colour 

Rid, to diſencumber 
Read, a book 
Reed, a (ſhrub 
Relick, a remainder 
Reli » & widow 
Reft, quiet 

W, refl , 0 pervert 


Rhyme, in verſe 

Rime, a hoar froſt 
Rice, Indian corn 
Riſe, advancement 
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WO 


Power, might 
Prafice, exerciſe 
Praciije, to exerciſe 
Pray, to entreat 
Prey, a booty 


Preſence, being here 


Preſents, 2 ifis 
Princes, king's ſons 


Princeſs, a * 8 daughter 


Principal, chie 


Principle, the firſt rule L 


Profit, advantage 
Prophet, a foreteller 


Prophecy, a foretelling 


Prop beſy, to foretell 


Queen, a king's wife 


Quean, a harlot 


Rye, corn 

Wry, crooked 
Ring, the bells 
Wring, the hands 
Rite, ceremony 
Right, juſt 


Wright, an artificer in 


Tay of 
Write, wich a pen 
Rode, did ride 
Road, the highway 
Row'd, did row 


Roe, a Geer, eggs of a 


ein 


Rome, a city 

Room, part of 2 
Rote, by heart 
Wrote, did write 
Wrought, did work 
Rough, not {ſmooth 
Ruff, a band ' 
Roof, top of a houſe 


8 Sail. 


- 


ail, 


Fail, of a ſhip 


Sale, of goods 
Sat.ety, tu. lneſs 
Society, company 
$2:v104r, that ſavetk 
$a vour, ſmell, taſte 
Scene, of the ſtage 


Seen, beheld 


Sea, ccean 

See, with the eyes 
Seas, great waters 
Seize, to lay hold of 
Ceaſe, to Icave off 
Sent, ordered away 
Scent, a ſmell 

Ship, for failing 
Sheep, a beaſt 

Shore, the ſea-coaſt 
Sewer, a common drain 
Shown, did thow 
Shene, did ſhine 

Sig n, a token 

Sine, in geometry 
Site, ſituation 

Cite, to ſummon 


Sink, to go down 
Cinque, five 
Slight, to deſpiſe 


Tail, the end 

Tale, a ſtory - 
Tame, not wild 

Thame, a town 

T are, weight allowed 
Tear, to rend in pieces 
Then, at that time 
Thene, in that place 

T heir, of them 
Throne, @ feat of ftate 
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Slei :ht, of hand 

S$/c-, a ſour fruit 

Sie, rardy 

Sicus b, A puddle 

Sue, of a hoe 

Soul, of a man 

So, thus 

Sow, feed 

Some, a part 

Sam. of money 

Son, a man- child 

Sun, 1 the firmament 
Son, quickly 

Swoon, to faint 

Sore, an ulcer 

Soar, to mount upwarh 
Soar*'d, did ſoar 
Sword, a weapon 
Stare, to look earneſtly 
Sr, Sm 
Stile, to get over 
Style, of writing 
Straight, not crooked 
Strait, narrow 
Succour, help 

$ucker, a young twig 
Sue, to proſecute at law 


Seca, with a needle 


T 


Thrown, caft 
Tie, to make falt 
Toy, a play thing 


Tide, flux of the fea 


Ty'd, made faſt 
T ile, of o_ 
Toil, to take pains 
Time, when 
Thyme, an herb 
Team, of horſes 


* Tem, with child 


. < "I bo oo . 
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o, unto 

Toe, of the foot 
Too, likewiſe 

Tow, to draw along 
Too, couple 

Told, as a tale 


Vacation, ceaſing 
Vocation, a calling 
Vail, to let fall 
Vale, a valley 

Veil, a covering 
Vain, fruitleſs 

Vane, a weathercock 
Vein, of the body 
Valley, a dale G 


Ure, uſe - 

Exwer, a baſon 
Jour, of you 

Wade, in the water | 
Weigh'd, in the balance 
Mail, to mourn 
Whale, a fea-fiſh 
Wane, decreaſe 
Wain, a waggon 
Wean, a child 
Wait, to ſtay far 
Weight, heavineſs 
Ware, merchandiſe 
Wear, cloths : 
Where, in what place 
Were, they were 
Waſte, to ſpend 
Waiſt, the middle 
Way, to walk in 
Weigh, to poize 
Wey, 40 buſhels 
Whey, of milk 

Meal, good 


56 4 


Fold, as a bell 
Tongs, for the fire 


Tongues, languages Y 
Tour, a journey 7. 
Tower, of defence E. 
| | 7. 
Value, worth 
Volley, of ſhot | 
Vaſſal, a ſlave fre 
Veſſel, for uſe the 
Vial, or phial,..a glaſs pi, 
Viol, a fiddle the 
Vice, ill habit N. 
Vice, for a workman 5 
Voice, a found _ 
U an, 
ye, to be wont N 
Ewes, ſheep | | = 
| | | pa 
W Wit 
i beg 


Mheal, a pimple | 
Wheel, of a coach 8 K 
Wieid, to manage | 1 


Wild, untamed = 
Wen, a ſwelling 1 
I/hen, at what time tive 


Hat, which 0 a ſenf 
Vat, Valter à man's name 
While, in the mean time 
Wile a trick 
White, a colour 
Wight, an iſland ” 
Whore, a lewd woman 
Hear, froſt. 
Witch, a ſorcereſs 
Which, who or what 
Wift, knew 
Whiſt, ſilence 
Mood, of trees 
W d, Was pling 

5 oi Fi An, 


ne 


In, 
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V. 
Yarn, woollen Zea, yes 
Yearn, to pity a Few, a tree 
Earn, to get Exe, a female ſheep 
Te, yourſelves | You, yourſelf, 


ETYMOLOGY. 


ETYMOLOGY teaches the derivation of one word 


from another, and the different methods im wil. ich 


the ſenſe of the ſame word is varied; as tree, trees; high, 
higher; 1 walt, I walked... In the Engliſh language 
there are nine kinds of words, or, as they are. com- 
monly called, parts of fpe:ch. Theſe are the Article, 
Noun,  Pronoun, Verb, Participle, Adverb, Prepo- 
ſition, Interjection, and Conjunction. 

A&TiCLs. The articles are two in number, viz. a or 
an, and the. A or ay ſhews, that one only of a kind 
is meant, but no one in particular; and hence it is 
called the indefinite article; as a it horſe, that is one 
of the horſes that are ſwift, without mentioning any 


particular horſe. 4 is uſed before words beginning 


with a conſonant, as a father : and an before words 
beginning with a vowel, as an uncle; or an + mute, 
as an heir. The confines the ſenſe to one or more of a 
kind, This is the cow that I bought; theſe are the ſheep 
that I fold: that is, this particular cow, and theſe par- 


- ticular ſheep. 


Nouns. Nouns are of two kinds... either ſubſtan- 


tive or adjective. A ſubſtantive noun will make 


ſenſe by itſelf, as a man, a woman. An adjective 
noun will not make ſenſe by itſelf, as frong, . handſome 3 
unleſs it be joined with a ſubſtantive, and then it will 
make ſenſe, as a frong man, a hand/ame woman. | 

SUBSTANTIVES. As to ſubſtantive nouns, there are 
three thiugs to be obſerved, namely, their gender, 
their _ and their caſe. EIT) 

CEN DER. There are two genders, the maſculing 
and the feminine; the firſt denoting males, the ſe- 
cond denoting females; and there is ükewiſe a third 
gender, called the neuter gender, denoting ſuch be- 
ings as are either male or female, as a child, a ſparrow. 
The Engliſh ſometimes diſtinguiſh the different gen- 
ders, or ſexes, by different words, as 


Male 
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Male. Female. Male. Female. 
Bachelor, Maid, Virgin, King, Queen. 
Boar, Loo. Lad, Laſs. 
Boy, © Girl. Lord, Lady. 
Bridegroom, Bride. Man, © Woman. 
Brother Sifter, Maſter,  Mifreſs. 
Buck, Doe. Miller, Spawner. 
Bull, | Cow. Nepheau, Niece. : 
Bullock, Heifer, Ram, Eve. 

Cock, Hen. Kloden, Slut. 

Deg, Bitch. Son, Daughter 
Drake, © Duck, Stag, Hind. 
Father, Morher. Uncle, Aunt. 
Friar, Nun. Widower, Widow. 
Gander, Gooſe. Wizard, Witch. 
Horſe, Mare. Where-mon- Whore or 
Huſeand, Wife. ger, Strumpet. 


To nouns of the neuter gender we 2 add 


an adjective, to diſtinguiſh the difference of ſex, as a 
male child, a female child, Sometimes a ſubſtantive, as 
a man-ſervant, a maid ſervant. 


The feminine gender 1s ſometimes made by chang- 


| ing the termination of the maſculine into /, as 


Male. Female. Male. Female. 
Abbot, Abbeſs. Lion, Lioneſs. 
Actor, Atreſs. Marguis, Marchionefs, 
Ambaſſador, Ambaſſadreſs. Patron, Patronef*s. 
Baron, Baroneſs. Prince, Princeſs. 
Count, Counteſs Prior, Prioreſs. 
Deacon, Deaconeſs, Poet, Poeteſs. 
Duke, Dacheſs. Prophet, Prophete/+. 
Elector, Fleareſs. Shepherd, Shepherdeſs. 
Emperor, Empreſs. Tur Tutoreſs. 
Governor, Governeſs, ifcaunts FE Fiſcounteſs. 
Heir, Heireſs. | 

Hunter, Huntreſi. 


Jew, 


Feweſs, 


. 
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Some nouns make their. feminine in ix; as Executor, 
Exccutrix. He always iinplies the maſculine gender; 
She, the feminine; and it, either the maſculine or femi- 
nine, that is, the neuter. 8 
NomBEtr. There are two numbers, the ſingular 
and plural. The plural, for the moſt part, is made by 
adding 5 to the ſingular, as: father, fathers; mother, mo- 
thers. But if the ſingular ends in ch, ſb, f, or x, then 
es muſt be added, as ditch, ditches ; bruſh, bruſhes ; wit- 


. meſi, witneſſes ; box, boxes, Nouns ending in F or fe, in 


the ſingular, make their plural in wes, as ſheaf, ſheaves z 
wife, wives: though ſeveral that end in F or fe, form 
their plural in the uſual manner, only by adding «5, 


as hoof, hoofs ; fife, fifes : as alſo do moſt nouns end- 


ing in J, as cliff, cliffs; cuff, cuffs; except ftaf, 
which makes. faves, Nouns ending in form their 
plural in ies, as beauty, beauties; berry, berries : unleſs 
the y in the ſingular makes part of a diphthong, that 
is, unleſs it is founded jointly with the precedin 

vowel, for then 5 is retained, and the plural is form 

only by adding , as day, days; way, ways. Some 


nouns have en in the plural, as man, men; woman, 
| women, Some have ce or /e, as mouſe, mice; gooſe, 
geeſe. Some nouns are the fame both in the ſingular 


and plural, as Heep, deer; for we can ſay one ſheep, or 


a theuſand ſheep; one deer, or a thouſand deer. Some 
nouns have no ſingular, as aße, bellows, fnuffers, &c. 


And others have no plural, as the proper names of 


men, women, cities, rivers, &c. as Matthew, Mary, 
Mancheſter, the Severn; except when there are ſeveral 
great men of the ſame name, as the Cæſars, the EAd- 


wards, the Henrys. The caſe is the ſame with the 
names of virtues and vices, as fragality, prodigality ; 
of metals, as gold, ſilver; of herbs, as mint, ſage; and 
of corn and pulſe, as wheat, barley ; except oats, tares, 
peas, beans, - per 
Cas. There are only two caſes in the Engliſh 


language, the nominative, and the genitive The 


nominative is that, in which a thing is ſimply ex- 


preiled, as à tree, a river, The genitive is that which 
implies property or poſſeſſion; and hence it is ſome- 
times called the poſſeſſive caſe. It is formed by ad- 
ding s, with an apoſtrophe before it, to the nomina- 
lve caſe, as the zree's height, the river's depth, Some 

Cz people 


r 


FRA — 
2 ha 


OE OI 


\ 


x6 " THE YOUNG MAN“ 

people imagine that this s with the apoſtrophe; is 
only a contraction of 5%; and hence inſtead of Jobn's 
Bote, they frequently write Fob bis heut. Bat this 
is a mifake ; for if it were right, we might With the 
fame propriety, inſtead of Waucy's Jock, wre Nancy 
his book, which would be downright nonſcrſe. The 
genitive likewiſe is ſometimes formed by. putting the 
particle F before it, as the length of rhe day, the Port- 
. neſs of rhe night. The Greek, Latin, and ſome other 
Linguages; have four other cafes, viz. the dative, the 
accuſative, the vocative, #nd the ablative; but the 
want of theſe in Engliſh is ſupplied by the prepoſitions 
zo, for, with, from; by, &c. 


ADjecTives. Adjectives admit of no variation 


in gender, number, or caſe, being joined to ſubſtan- 
tives of all genders, of both numbers, and in all 
caſes; as 2 good man, & good woman, a good thing; of a 
gaovd man, of a geod woman, of a good thing; good nen, 


good omen, good things; of good men, of govd Wworten, of 


good things, The only change they undergo is in the 
degrees of compariſon. There are three degrees of 
compariſon, the poſitive, the comparative, and the 
ſuperlative. The poſitive is that in which the quality 
is ſimply expreſſed, as long, broad. The comparative 
is that in which the quality is ſomewhit increaſed, 
as longer, broader. The ſuperlative is that in Which 
me quality is raiſed to the higheſt degree of which it is 
capable, as longeſt, broadeſt. The comparative is formed 
y adding yr or er to the poſitive, as white, whiter; 
$/ack, blacker, The ſaperlative is formed by adding 


7 or 'eft to the poſitive, as awhite, whiteft ; black, Barke. | 


AdjeQives of two or more ſyllables are commonly 
compared by more and moſt, as hama lte, more humant, 


moſt humane. The following are irregularly compared. 


Poſitive. Comparative. Superlative. 

Soc, Better, — Ben. 
Bad, Wires *. 2 , 
Little, Les, Leaſt. * 
Much or Many, More, Moft. 
Near, Nearer, Neareft or Next, 
— Later or Latter, Lateſt or Laſt. 


Pao- 


1 


4 


4 
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Przoxouns. Pronouns are words that ſupply the 
place of nouns, and are uſed to prevent the too frequent 
repetition of them. They are of four kinds, perſonal, 
ſſeſſive, relative, and demonſtrative. Some of them 
ave a caſe peculiar to themſelves ; it is called the 
oblique or objective caſe, and is uſed after moſt verbs 


Moſt writers ſay you are, and you were, for thou art, 
and thou ww | | CT 


aſe. | 
The ke” 2 pronouns are my, our, thy, your, his, 


) 

) 

2 

4 

e 

e and 2 . 

— The perſonal pronouns are 7, thou, he, foe, it, with 
T their plurals; . they are thus declined: 

e 

e | Singular, Plural, 
a 7 Nominative J. e. 
"I - Oblique caſe Me. Us. 

* Nominative © Thou, Te. 

1 Oblique caſe Thee. You. - 
= - Nomnnative He. She. T hey. - 
Pl Oblique cafe Him. Her, Them. 
of Nominati ve I.. . 
bo * Oblique caſe I.. Them. 
of Genitive 1ts. 

— 

ty 

Ve 


Gs her, their; and they are no otherwiſe declinable except 

18 that, when they are ſeparated from their ſubſtantives 

od by a verb, my becomes mine; thy, thine; onr, ours 3 

71 your, yours ; her, hers ; their, theirs: as this is my pen; 

ng this pen is mine: that is our paper; that paper is ours: 

Pp. this is your cart; this cart is yours: this is her glove; this 

aly glove is hers : that is their garden; that garden is theirs, 

*, His is never changed: as this is his cane; this cane is his. 

ed. Mine and thine are ſometimes uſed for my and thy, before | 
| words that beg:n with a vowel, as mine eye, mine ear. _ 

22 Relative pronouns are ſo called becaufe they relate =! 

18 to ſome ſubſtantive going before, which is therefore 1 

called the antecedent. They are four in number, viz. | | 

1 who, which, what, and whether, Who is declined thus 

4 4 Fo n X | — _ x | 
| Singular and Plural. | 

15 | Nominative Who 

aft, Genitive Whoſe 


Oblique Whom 
R Q- a | | C 3 | 


"I 
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Whoſe likewiſe, eſpecially among the poets, is ſome- 


tim s uſed as the genitive of avhich, as ihe river whoſe 
tottom ewas ſandy, inſtead of, the river the bottem of 
which was /anay. What and whether are not declined, 
Mho properly r lates to perſons ; what, to things. 

Tie demonſtrative pronouns are This, that, 'other, 
ard the ſame. This makes theſ in the plural, that 
makes thoſe, and other tnakes'others. ' Other, indeed, is 
either ſingu/ar or plural; for we ſay the one fide or the 
other: and other men, other women, Others is never 
uſed but when ut refers to a 3 ſubſtantive z as 
Some of the cattle were fat; others were lean. _ 

VER &b8. verb is a word that fignifies to be, to do, 
or to ſuffer; as I live, I command, I am commanatd, 
There are three kinds of verbs; active, paſſive, and 
neuter. An active verb denotes an action, as J blame 
him; a paſſive verb denotes a paſſion, as I am blamed 


by him; and a neuter verb denotes neither an action 


nor a paſſion, but rath-r ſomething between both, as 
J am, I come, I go. A verb has three perſons in the 
hogular number, and three in the plural. Ihe firſt 
erſon ſingular is J, the ſecond is thou or you, the thurd 
e, joe, or it; the firſt perſen plural is we, the ſecond 
de or you, and the third bey. We mutt always take 


care to make the verb agree with its perſon; or, as it is 


common iy called, its nominative; as I know, thou knoweft 
or aoft ucau, he Ancaus; we know, ye or you "know, they 
now. We muit never ſay I knows, as many ignoraut 
people do. Veibs are ſaid to be either regular or irre- 


gular. Regular verbs form their ſecond tenſe, or, as 


It is uſually called, their preter-imperiect tenſe, and 

their participle paſſive, in ed, as ploug bed, ſowed, planted. 

Trregular verbs either ſimply change the ed into 7, 

as mix, mixt for mixed; or they hkewiie drop one of 

the two conſonants, as . poſſeſs, peſfſe/t; or they alſo 

change a double vowel, or diphthongę, into a fingle 
Vowel, as feel, felt, weep, wept : Or, finally, they form 
their preter-imperte& te ſe and participle paſſive ja 
uch a variety of different ways, that they cannot be 

rec u ed to any certain rules, I ſhall therefore preſent 
the reader with a catalogue of them, informing him, 
however, at the ſame time, that lome of theſe verbs 
are conjugated regularly, as well as irregula:ily 3 and 
where that is the \catle, an àſteriſk is ſubjoined Og. 
; Re relent 
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4d Preſent Teriſe, Preter-impertet - Particip!. Patlive, 

- a ;  -Tenfe, 

) 

. i . Abode. 
Am, Was, Been. 
Ariſe, Aroſe, Ariſon. 
Awake, Awoke “, Awoke n. 
Bear, Bare, Bore, Born. 
Beat, Beat, Beaten. 7 
Begin, Began, Begun. 
Bend, | Bent, Bent. 
Unberd, Unberit, Unberk, 
Bereave, Berett*, BereftS, 
Beſeech, Beſought“, Beco ght. 
Bid, Bade, Pidden. 
Bind, Bound, Bound. 
Bite, Bit, Bitten. 
Bleed Bled, | Bled. 
Blow, Blew, Blown. 
Break, Brake, Broke, Broke, Braken. 
Breed, Bred, Bred, | 
Bring, Brought, Brought, 
Build, Built, Built. 
Burſt, Zur ſt, Burſt, Burſten, 
Buy, Bought, Bougzht. 
Caſt, 88 Ws © 
Catch, Caught*, Canghe®, 
Chide, Chid, Chadden, 
Chooſe, Chuſe, Choſe, Choſen. 
A e Clave, Clove“, Cloven. 
Chiang, Clang, Clung, Clung. 
Clothe, Clad“, Clade. 
Come, | 
Coſt, 
Cie W, 
Dare, 
Die, 1 « | 
Dig, "LE 
Das, | Drawn. | 

MMOD... T — rr | 
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Dive, 
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Preſent Tenſe, Preter-imperfeR, Paniiciple Paſffive, - 


Tenſe, 


Gat, Got, 


Gave, 
Went, 


Ground, ; 


Grew, 


Hung“, 


” * Had, 
i Heard, 


Hewed, 
Hid, 
Hit, 
Held, 
Hurt, 


EKnitted, 


Knew, 


Drunk, Drunken. 


Driven. 


F orſak en, 


Frozen. 


Got, Gotten. 


Given. 
Gone. 
Ground. 


Grown. 


Hung“. 
Heard. 
He wn“, 
Hidden. 
Hit. 


Holden, Held. 


Hurt. 


Rnitted, Knit, 


Known. 


_ Laid. 
Led. 
Left. 

Len d. 

Let. 


Lain, Lien. 
Loaden, Laden“. 


Loſt. 
Make, 


wy Ho © ee 
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Preſent Tenſe, = Proter.imperſetk Parey Paſſive, 


Made, | 
Might, 
Met, 
Mowed, 

Ought, 

Paid, 
ut, 


Quoth he, 


Read, 
Rent, 
- Rid 


- 
- 


. Bought, 
| - Seethed, 
: Sold, 
Sent, 
Shook, 
She uld 
- Shaved, 
Sheared, Shore, 


Shrank, Shrunk, 
Shut, 
Sang, Sung, 


Made. 
n 
Met, 
Mown®. 
a — — 


Shown*. 
Shrunk. 
Shut. 
Sung. 
Sink, 


— ME ___—”— — —  — 
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Preſent Tenſe, 


Take, 
Teach, 
Tear, 
Tell, 
Think, 


Thrive, 


| Preter-imperfeR Participle Paſſive, 


"Tenſe, 
Sank, Sunk, 8 Sunk. 
« Sat, * Sat, Sitten. 
| Slew, 1 
Slide, Slidden. 
agg > ama 
Slang, Slun ' Slung, 
"MM, © Si. 
Smote, 8 Smitten. 
Snowed, Snown ®, 
Sowed, Sown . 
- Spake,. Spoke, Spoken. 
Sped, Sped. 
. Spent, Spent, 
Span, Spun, Spun. 
Spat, Spitten, 
Split, Split . 
. Ia 
rang, run 
P — 8 
Stole, 
Stuck, 
Stung, 
Stank, Stunk, 
Strode, 
Struck, 
Strung, 
Strove , . 
Strowed, Strown, 
Swore, Sware, Sworn. 
Sweat, Swet*®, Sweat, Sweaten, 
Swelled, Swollen. 
- Swam, Swum, | Swum. 
| Swung, Swung. 
Took, Taken. 
Taught, Tavght. 
Tore, Tare, Torn. 
Told, - Told. 
Thought, - Thought. 
'Throve, Thriven. 


Throw, 
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Preſent Tenſe, Preter- imperfect Participle Paſlive. 


Tenſe, 
Throw, Threw, Thrown, 
Thruſt, Thruſt, Thruſt. 
Tread, Trode, Trodden. 
Trow, ö — — | 
Wear, Wore, Worn. 
Weaye, Wove“, Woven“. 
Wet, Met, Wet. 
Will, Would, — 
Win, Wan, Won, . 
Wo 8 Wound. 
is, iſt, — 
Wit, Wot, Wot, — 
Work, Wrought“, Wrought“. 
Wring, Wrung'“, |  Wrung®. 
Write, Wrote, Writ, Written, Writ, 


Wrote. 
My defign in giving this catalogue is to guard the 


reader againſt the uſe of improper words, and to pre- 


vent his ſaying (as many ignorant people do) I /e'd 

for I /aw, I 4roaved for J knew, I throwed for | threw, 

I drawed for J drew, it lowed for it blew, &c. ? 
PAarTICIPLE. A participle is a word derived from 


- A verb, or more properly it is a certain form of a verb, 


which partakes of the nature of an adjective, as ſucking, 
roaſted. It even ſometimes ſupplies the place of an 
adjective, as a ſucking pig, a roaſted fowl, There are 
two participles, the active and the paſſive. The active 
is formed by adding ing to the firſt perſon of the pre - 
ſent tenſe of the verb, and ſtriking off e, if the verb 
end in that letter; as plant, planting; prune, pruning. 
The paſſive is formed by adding 4 to the preſent tenſe 
of the verb, if it end in e; or ed, if it end in any other 

letter ; as approve, approved ; condemn, condemned. 
ApverBs. Adverbs, as well as prepoſitions, inter- 
jections and - conjunftions, are ſometimes called parti- 
cles; that is, they are certain little words that never 
change their termination. They are called Adverbs, be- 
cauſe they are commonly added to verbs, and ſerve to 
expreſs the manner and other circumſtances * an 
ion; 
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afion; e, He peas hun. She t, bay. He 


will come to-day, I will go to-morrow. 


| 
eEPOSiITIONS, A prepoſition is a particle that 4 
expreſſes the relation which one word has to another, 
and performs in Engliſh what is done in Latin by p 
caſes, or the different terminations of nouns. The ' 
princizal prepoſitions are thoſe that follow : above, 8 
about, after, againſt, among, amongſt, at, before, behind, 4 
below, beneath, befide, beſides, between, beyond, by, fer, 8 
from, in, into, of, off, out of, ox, upon, over, through, 3 
till, until, to, unto, toward, towards, under, up, with, 
abi hin, without. 5 
InTERjJECTIONS. Interjections are certain little 
words, that are thrown in between the parts of a ſen- 
tence, to expreſs ſome ſudden emotion or paſſion of the 
mind; as 6 alas! bit! buſh! | tr 
CoxnjurxcTions. Conjuactions are words that join = 
together ſentences, and ſhew their dependence upon th 
each other; as the cows and the horſes are both fod- th 
- dered: here and is a conjunction. Neither the apples * 
nor the pears are ripe here neither and nor are conjunc- * 
tions. | 2 
| ou 
SYNTAX ox CONSTRUCTION. in 
The Engliſh language is very fimple in its con- or 
ſtruction, and a few rules are ſufficient for the pur- the 
oſe. A verb muſt agree with its nominative, in num- lab 
er and perſon. For inftance, we muſt fay, I love, the 
J know; and not J loves, 1 knows, as many illiterate Wo! 
people do. An active verb governs a noun, or rather the 
a pronoun, in the oblique caſe (for it is pronouns inſt 
only: that have: an oblique caſe) as, He ſent me. She the 
brought us. He taught thee or you. He loves her, wor 
She hates hm. T hey beat them. If a nominative comes Fre 
between the relative and the verb, the relative is put Luer 
in the oblique caſe; as the man whom 7 diſcharged; the thre 
awoman whom I hifed. Except when a queſhon 1s aſked, mity 
and then it is commonly put in the nominative caſe, belt 
though not very grammatically; as Who did you fee? read 
Who did you meet ? ever 
The prepoſitions hkewiſe govern the oblique caſe ; quan 


as /end it to me. Bring it to us. Take it from him. 
Give it to her. Go with them. The man whom I got it 
From, But if a queſtion is aſked, the relative is com- 
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monly put in the nominative; as Who did you get it 
from? Sometimes the prepoſition is underſtood ; as 
give me ſome bread ; that is, give ſome bread to me : hand 
me a knife; that is, band a knife to me. Conjunctions 
couple like Caſes together; as between you ard me; 
not betzveen you and I: for you is properly in the 
oblique caſe, though it is ſometimes uſed in the no- 
minative for thoſe or ye. Adverbs goyern no caſe, 

Some interjeQions take the oblique caſe after them; 
as Ah me! Wo is me! 288 


P.R 0 8:0 D Y. 


Proſody is that part of grammar, which teaches the 
true pronunciation of words, and the rules of verſi ſica- 
tion, As to the rules of verſification, we have no- 

« thing to do with them at preſent ; and with regard to 

4 the true pronunciation of words, a few obſervations 

4 will ſuffice. By the true pronunciation of words is 

1 meant the giving to every letter its proper ſound, and 

4 to every ſyllable its proper quantity or accent, The 
ſounds of the ſeveral letters have been already explained 
in the beginning of this chapter; and as to the quantity 

* or accent, _ they are in ſome meaſure different, 

7 they may here be conſidered as the ſame. That ſyl- 

4 lable of a word is faid to be accented, upon which 

# the chief ſtreſs of the voice is laid. Moſt Engliſh 

* words, of two or three ſyllables, have the accent on 

* the firſt ſyllable, though with ſome exceptions. For 

#1 inſtance, words of three ſyllables, ending in ator, have 

* the accent on the middle ſyllable, as Hpedtator; and 

= words of three ſyllables, derived from the Latin or 

xe French, have the accent on the laſt, as iztrodice, ma/- 
at querade, Some polyſyllables, or words of more than 
by three ſyllables, ſeem to have two accents, as magnart- 

; mity; and ſome three, as rncomprehinſibility, The 

* beſt way of learning the true accent of words is by 

2? reading the works of the moſt elegant poets, where - 


every word has, or at leaſt ought to have, its proper 
. quantity or accent, N | 
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PUNCTUATION. 


Punctuation is the art of diſtinguiſhing, by certain 
marks, the ſeveral ſtops or pauſes in a ſentence. The 
principal marks uſed for this purpoſe are: | 


The _— | 

The Semicolon | 

The Colon | xpreſſed thus 
'The Period or full Stop 


The Comma requires us to ftop as long as we can 
count one; the Semicolon, as long as we can count raue; 
the Colon as long as we can count three; and the Period 
or full Stop, as long as we can count four. 


There are three other points, namely 


The point of Interrogation ? 
The point of Admiration $ marked thus 1 
The Parentheſis () 


The point of interrogation is placed after a queſtion ; | 


the point of admiration, after a word exprefling wonder 
or ſurpriſe ; and the parentheſis ſerves to incloſe a ſhort 
ſentence, which is inſerted in the body of a larger one, 
and which though not abſolutely neceſſary to. complete 
the ſenſe, helps, nevertheleſs, to render it much clearer. 
Examples of theſe points are to be met with in almoſt 
every k you read, | 

There are likewiſe a variety of other marks, ſome 
of which do not ſo frequently occur, Theſe are 

The Apoftrophe (') which is placed at the head of 
letters, to ſhew that ſome letter or letters are left out, 
as mov'd for moved, /aw'd tor ſowed, 

An Afteriſt (*) refers to ſome note in the margin or 
at the bottom of the page. Several of them joined to- 
gether ſignify that there is ſomething wanting or 
omitted in the paſſage, thus“ . | 

A Caret (A) ſhews, that ſome letter, ſyllable, or 
word is left out by miſtake; and this mark is put under 
the line æxactly in the place where what is omitted ſhould 
come in. a 


A Cir 


= 
by 4 


A. wo 


* oF 
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A Circumflex (+) which has nearly the fame ſhape as a 
raret, is placed over ſome vowel of a word, to ſhew 
that the ſyllable is loug, as Euphrates. 

A Dialyfis () placed over the laſt of two vowels, 
ſhews that they do not make a diphthong, but are to be 
pronounced ſeparately, as Staniſſaus. 

A Hyphen (-) placed at the end of a line, ſhews, that 
the laſt word is not finiſhed ; but that part of it begins 
the next line. It allo ſerves to join compound words. 


| together, as a drill-plough, a hand-/aw. 


An Inden () or fore- finger pointing, ſhews, that 
the paſſage, to which it is prefixed, contains fomething 
remarkable, f | | 

An Obel (+) or dagger, anſwers the ſame end as 
an Afteri/e; that is, it points to ſome note in the mar- 
gin, or at the bottom of the page. Several other marks 
are uſed for this purpoſe, ſuch as parallel lines (); a 


double obeliſe, or obelikks formed in different man- 


ners (14); figures (1. 2. 3. &c.) ; or letters (a. b. 
e. &. 


A Paragraph (©) is ſeldom uſed but in the bible, 


and denotes the beginning of a new ſubject. 


Crotchets or Brackets ( [] ) ſerve nearly the ſame 
purpoſe as a Parenthefis, | 

A Quotation ( is put at the beginning of any paſ- 
ſage that is cited out of another author. The ZA of a' 


. Vuotation () is put at the concluſion of the patlage 


cited, and ſhews that it is completely finiſhed. ; 

A Section (5) ſerves to divide books or chapters into 
ſmaller. parts. It is likewiſe ſometimes uſed to point 
to a note in the margin, or at the bottom of the 
page. | | | 

are uſed to join ſeveral lines together, eſ- 
Braces ; pecially in poetry ; as We 


The varying verſe, the full-reſounding line, 


Waller was ſmooth ; but Dryden tought to join 3 
The long majeſtic march, and energy divine. 


ABBREVIATION, 


Abbreviation is a method of expreſſing certain words 
by ſetting down only one or more of their initial let- 
: , D 2 : ters, 
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ters, and putting a full ſtop after ſuch letter or let- 


ters, 
follow, 


A. Anſwer, 

4 B. or B. A. Bachelor 
of arts. 

Abp. Archbiſhop. 

A. D. Anno Domini, 1n the 
year of our Lord. | 
A. M. Artium Magifter, 

maſter of arts; or Anno 
Mundi, in the year of 
the world, 

Ana, A phyſical term ſig- 
nifying the hke quan- 

_ tity, 

Ap. Apoſtle, April. 

A. R. Anna Regina, Queen 
Anne; or Anno Regni, in 

the year of the reipn, 

Aft. P. G. C. Profeſſor of 
Aitronomy in Greſham 

College. | 

Aug. Auguſt, 

Bart. Baronet. 

3. D. Bachelor of Divi- 
nity. | 

Bp. Biſhop. - 

B. V. Bleſſed Virgin. 

C. C. C. Corpus Chriſti 
College. 

. Chap. Chapter. 

CJ. Clerk, Clergyman. 

Cr. Creditor. 
C. R. Carolus Rex, King 
Charles. | 
C. S. Cuftos Sigilli, Keeper 
of the Seal. 

C. P. S. Cuſtos privati Si- 
gilli, Keeper of the pri- 
vVy Seal, 


The principal abbreviations are thoſe that 


D. Duke, Dutchy, 
Dutcheſs, &c. 

D. Denarius, a penny. 

D. D. Doctor of Divinity, 

Dr. Dector or Debtor. 

Dec. or 10ber, December. 

Deut. Deuteronomy. 

D. Dit. Ditto, the ſame. 

EZ. Earl, Eaſt. 
E. G. or Ex. Gr. Exempli 
atia, for example. 
Feb, February, - 75 
F. R. S. Fellow of the 
Royal Society. 

Gen. Geneſis. 

G. R. Georgius Rex, King 
George; Gul. Rex, King 
William. 


H. S. Hic Situs, Here 
lies. | 

T1bid. Ibidem, In the ſame 
lace, | 


Id. Idem, the ſame, i. e. 
id eft, that is. | 

J. H. S. Teſus Hominum 
Salwater, Jeſus the Sa- 
viour of men. 

Jan. Jar uary. 

J. D. Juris Doctor, Doc- 
tor of Law. 5 

J. U. D. Faris "utriuſque 
Doctor, Doctor of both 
. Laws, that is, of the 
civil and canon Law. 

J. R. Facobus Rex, King 
James. 

Jul. July, Julius. 

K. King. 


Kut 0 
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Knt. Knight. feſſor of Divinity in Gre- 

L. Liber, a book; Libra, ſham College. 
a pound ſterling. P. S. Poſtſcript, 

46. a pound weight. 2. Queen, or Queſtion. 

Ld., Lord. g. guadrans, a farthing. 

L. J. C. Lord Chief Juſ- g. 4. guaſi dicat, as if hge 
tice. | ſhould ſay. | 

Z. L. D. Legim Doctor; . J. quantum libet, as much 
Doctor of Laws. as you pleaſe. 

L. S. Locus Sigilli, the place g. 5. quantum ſufficit, a ſuf- 
of the ſeal in writings, ficient quantity. * - 

M. A. Maſter of Arts, R. Rex, King; Regina, 

Mar. March. Queen. 

M. D. Medicine Doctor, R. P. Regius Profeſſer, 
Doctor of Phy ſic. _ King's Profeſſor. 

Mr. Maſter. R. S. S. Regie Societatis 

Mrs, Miſtreſs. Socius, Fellow of the 

M. S. Manuſcript. Royal Society. 

M. S. S. Manuſcripts. S. or St. Saint. 


M. S. Memoria Sacrum, S. Solidus, a ſhilling. 
Sacred to the Memory. S. A. Secundum artem, ac 


V. B. Nota Bene, Mark cording to Art. 


well. S. NM. Secundum Naturam, 
V. S. New Stile. according to Nature. 
Nov. or gber. November. &. T. P. or S. S. T. P. 
O. S. Old Stile. Sanctæ or Sacro-Sandæ 
- 08. or Sber. October. THeologiæ Profeſſor, Pro- 
Ox. Ounce. feſſor of Divinity. | 
p. per, by. Sep. or 76ber. September. 
Per cent. Per centum, by the FV. D. M. Verbi Dei (or- 
hundred. Divini) Minifter, à 


P. M. G. Profeſſor of Mu- preacher of God's word. 
fic in Greſham College, v. vide, ſee. 

Prof. Th. Gr. Profeſſor T he- wiz. videlicet, to wit, or 
ologiz Greſhamenjis, Pro- that is. 


Sc. et cetera, and the reſt, 
or, and fo forth. 


There are many other abbreviations uſed, and fre- 
quently without any propriety,, and merely according 
to the caprice of the writer. It may be obſerved, 
however, that the beſt writers uſe the fewelt. abbrevia-/ 
tions, Some abbreviations contain à great * of 

| | ters 
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letters, eſpecially in inſcriptions upon coins. and me- 
dals. The inſcription upon our own coin runs thus: 
Georgius III. Dei Gratia, M. B. F. Et H. Rex. F. 
D. B. Et L. D. S. R. I. A. T. Et E. That is Geor- 
gius Tertius,, Dei Gratia, Magnæ Britannie, Franciæ, & 
Hibernie Rex, Fidei Defenſor, Brunſwicii & Lunenburgi 
Dux, Sacri Romani Imperii Archi-T heſaurarius & Electer. 
George the Third, by the grace of God, King of 
Great Britain, France and Ireland, Defender of the 
Faith, Duke of Brunſwick and Lunenburg, Arch- 
treaſurer and Elector of the Holy Roman Empire. 


OF NUMBERS ADO FIGURES. 


Numbers are expreſſed 'either by theſe feven Roman 
Capital Letters, I. V. X. L. C. D. M. which are 
called Numerals; or by theſe ten characters, viz. 
I, 2, 3, 4» 5» 6, 7, 8, 9, which are called fgures, and 
o, which is a ber. — 

I. fignifies One. V. Five. X. Ten. L. Fifty. 
C. a Hundred. D. Five Hundred. M. a Thouſand. 
1. ſignifies one. 2. two. 3. three. 4. four. 5. five. 
6. fix. 7. ſeven, 8. eight. 9. nine. o. nothing. 
If a leſs numeral letter be placed before a greater, it 
takes away from the greater as many as the leſs one 
ftands for; but if it be placed after a greater, it adds 
to it as many as the leſs one repreſents. Thus, the 
letter V. ſtands for Five. I placed before it takes one 
from it, and makes both together ſtand but for Four; 
as IV. But IJ. placed after the V. adds one to it, and 
makes both together ſtand for Six; as VI. Here follow 
ſome more examples, x 


IV. Four, V. Five. VI. Six. 

IX. Nine. X. Ten. XI. Eleven. 

XL. Forty. L. Fifty. LX. Sixty. 

XC. Ninety. C. a hundred. CX. a hund. 
ä and ten. 


* 


Cyphers on the right hand of Figures increaſe their 
value ten times; 1 One, 10 Ten, 100 # Hundred, 400 
Four Hundred, 8,000 Eight Thouſand. But on wy 

| | t 


D en 


I 


Hundred and Sixty Seven. 


FiGURES. 


1. One 
2, Two 
3. Three 
4. Four 
5. Five 
38. 0 
7. Seven 
8. Eight 
9. Nine 
10. Ten 
11. Eleven 
12. Twelve 
13. Thirteen 
14. Fourteen 
15. Fifteen 
16. Sixteen 
17. Seventeen 
18. Eighteen 
19. Nineteen 
20. Twenty 
21. Twenty- one 
22. Twenty-two 
23. Twenty-three 
24. Twenty-four 
25. Twenty-five 
26. Twenty-fix 
27. Twenty-ſeven 
28, Twenty-eight 
29. 'Fwenty-gine 
30. Thirty 
40. Forty 
50, Fifty 
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J1 
left hand, they ſigniy nothing; as oz, 003, make but 
Three, ob, 000, 0006, make but Six. 

A Figure at every remove from the right hand en- 


creaſes its value tex times; as 4 Four, 45 Forty-Five, 450 
Four Hundred and Fifty Six, 4567 Four Thouſand Five 


| I ſhall here give a more com- 
plete example of the uſe of Numeral Letters and Figures. 


NumMERAL LETTERS. 


—_— 


$ 
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FiGURES. NuUMERAL LETTERS, 
60. Sixty LX. 
70. Seventy LXX. 
9o. Ninety XC. 
100. One Hundred C. 
200. Two Hundred CC. 
300. Three Hundred CCC. 
400. Four Hundred CCC. 
500. Five Hundred D or 10. 
600. Six Hundred DC or 10C. 


700. Seven Hundred DCC or xHCC. 
800. Eight Hundred DCCC or Io CC 


goo. Nine Hundred DCCCC or xyJCCCC. 
1000. One Thouſand Mor Dig. 
1780. One Thouſand Se- MDCCLXXX, 
ven Hundred and eighty. 


DIRECTIONS ron SUPERSCRIBING LET- 
TERS and ADDREssING PERSONS of -DIF- 
FERENT RANKs and CONDITIONS. 


SUPERSCRIPTION. | ADDRESS. 
To the Royar Favuily. 


To the King; or to the 


King's moſt excelſent Ma- * May it pleaſe 1 
jeſty. | ajclty. p02” 
To his Royal Highnefs, the ) Sir; or, May it pleaſe your 
Prince of Wales. Royal Highneſs. 


In the ſame Manner to any other branch of the 
Royal Family, altering only the Superſcription and 
Addrefs, according to the difference of title and ſex. 


To the NoniLirty. ' 


To his Grace B. Duke of } My Lord Duke, 
G 4 Your Grace. 

To the moſt noble D. Mar- I My Lord Marquis, 
quis of E. Your Lordſhip, 


To 


nM, 


Seo 3» Þ 5 


Earl of G. 
To the Rt. Hon. H. 
Lord Viſcount "2 | 
To the Rt. Hon. 
Lord L. ; 


The Ladies are addreſſed according to the rank of 


their huſbands. 


All the ſons of Dukes and Marquiſſes, and the eldeſt 


| 


ö 


* 
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To the Rt. Hon. F. 3 
{| My Lord, 


Your Lordſhip. 


— 
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ſons of Earls, have, by the courteſy of England, the 


title of Lord and Rr. Hon 


The eldeſt ſon of a Duke, a Marquis, or an Earl, is 
likewiſe commonly diſtinguiſhed by the ſecond title of 


his father. 


The younger ſons of Earls, and all ſons of Viſcounts 
and Barons, are ſtiled Honourable, and are Eſfuires; as 


To the Hon. M. N. Eſq; 


All the daughters of Dukes, Marquiſſes, and Earls 
are Ladies. All the daughters of Viſcounts and Barons 


are honourable; as, 


To the Hon. R. S. Madam. 


The title of Right Honourable is given to all Privy 
Counſellors, to the Lord Mayors: of L 
and Dublin, and to the Lord Provoſt of Edinburgh, 


Sir. 


— 


London, Vork, 


All perſons bearing the King's commiſſion, are ſtiled 
Homourable; and every ſervant to the King on the civil 


or military lit, or to any of the Royal Family, is ſtiled 


Eſquire, 


To the PARLIAMENT. 


To the Rt. Hon. the Lords 


Spiritual and Tempor- 
ral, in Parliament aſ- 


ſembled. 
To the Rt. Hon. the 
Knights, Citizens and 


Burgeſſes, in Parlia- 
ment aſſembled. 


My Lords, 


May it pleaſe your 
| Lordſhips. 


Gentlemen, 
May it pleaſe your 
} Honours, 


- — 
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To the Rt. Hon, = D. 4 
Eſq; ſpeaker of the Sir. 
Houſe of Commons. 


To the CLERGY, 


To the moſt Reverend Fa-) , 
ther in God B, Lord = " — 
deR of C. 3 
o the Rt. Reverend Fa- | 
ther in God F. Lord . My Lord, 
\ Biſhop of 1. OT oi 
ke Rev. B. . DD. 8 
Dean of G. or Arch- Rev. D y 
| Mr. Dean. 
deacon, Chancellor, or Rav. Sir 
Prebendary of W, yo 


All ReQors, Vicars, Curates, Lecturers, and Cler- 


men of other inferior denominations, - are tiled 


ederend. 

The Officers of his Majeſty's houſehold are add reſſed 
either according to their rank and quality, or accord- 
ing to the nature of their office. 


The Commiſſioners of the Civil Liſt are addreſſed 


—__ to their rank, and are ſtiled Right Honour- 
e; as | 

To the Right Hon. the Lords Commiſſioners of the 
Treaſury, of the Admiralty,” of Trade and Planta- 
tions, &c. Pour Lordſhips. 1 * 

The Commiſſioners of the Cuſtoms, Exciſe, Stamp- 
duty, Salt-duty, Navy, &c. are ſtiled Honouruble; and 
if any of them are Privy Counſellors, they are ſtiled 
collectively Right Honourable—Sirs, your Honours. 

In the army, all noblemen are ſtiled according to 
their rank, with the addition of their employment. 

All Colonels were formerly ſtiled Honourable; as 
The Honourable G. H. but this method of addreſ- 
ſing them is now grown obſolete. They are com- 
monly addreſſed by their names only; as Colonel C. D. 
All inferior officers have the name of their employment 
ſet before their real name; as Major F. G. Captain 
L. M. &c. | | | | ; 

In the navy, all noblemen are ſtiled according to 
their quality and office; and all admirals, who are” not 

peers, 


Gris. 
1 


th oo wa 
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peers, are ſtiled Honourable, The other officers as in 


the army. 


All Kmbaffadors have the title of Excellency added 
to their quality; as have all Plenipotentiaries and Go- 
vernors —. and the Lords Juſtices of Ireland. 

All Judges, if Privy Counſellors, are ſtiled Right 
Honourable ; if not they are ſtiled Honourable ; as, - 
To the Right Honourable C. P. Lord Chancellor. 

To the Right Honourable Sir E. W. Lord Chief 

uſtice. ; 

To the Honourable L. M. Eſq; Lord Chief Baron. 

* the Honourable R. S. Eſq; one of the Juſtices 
of &c, g 

All other Gentlemen of the Law are ſtiled accord- 
ing to their rank and office; every Barriſter havin 
the title of Efquire given him. 

All Gentlemen in the commiſſion of the Peace have 
the title of E/fuire and Worſhipful; as have all Sheriffs 
and Recorders. 

The Aldermen and Recorder of London are ſtiled 
Right Morſbipful; as are all Mayors of Corporations, 
except Lord Mayors. 

The Governors of hoſpitals, colleges, &c. if con- 
fiſting of magiſtrates, or having any ſuch among them, 
are ſtiled Right Worſhipful, or Worſhipful, as their 
titles may be. Incorporated bodies are called Honours 


able, as 


To the Honourable Court of Direc- Gentlemen, 
tors of the Eaſt-India Company. Your Honours, 

To the Honourable the Governor, 1 
Deputy- Governor, and Directors y _ Hor * 
of the Bank of England. 3:64 ee 

Sometimes they are called Worſhipful; as, 

To the Maſter and Wardens of the! Gentlemen, 
Worſhipful Company of Drapers. I Your Worſhips. 
The wife of a Knight or Baronet is commonly 

diſtinguiſhed by the title of Lady, and- every Gentle- 

man of an independent fortune by that of E/quire. 


LETTERS 


36 THE YOUNG MAN's 


— 


\ 


| 
A 
LxTTERS on Various Occasions, 
8 5 » 374 | 0 
77 N A 
From a Father to his Son, lately entered into his 0 
255 Aßpprenticeſbip. g 6 
Dear Son, - 
A you have now been ſome time in your preſent 1 
ſituation, you muſt have had ſome experience 
of the nature of your buſineſs, which, I hope, you po 
find equally conſiſtent with your health, and agree- * 
able to your inclination. It is a buſineſs, in Which tio 
many a man has made a conſiderable fortune. Your 0 
maſter began the world, with as little fortune as you Jas 
have yourſelf; and yet he is now in a very flouriſh- Mor 
ing way. And indeed I think myſelf greatly obliged a 
to him for taking you without any fee or premium ; tha 
the rather, as 1 am well aſſured, that he has had gle 
very conſiderable premiums with ſome of his other the 
apprentices. This deficiency on your, part (for it is me 
certainly a great deficiency) you muſt endeavour to ” fowl 
make up by ſuperior . diligence and attention to his filte 
intereſt, This will not only be a proof of your gra- Hit! 
titude, and endear you to your maſter ; but it will be to | 
attended with the moſt beneficial conſequences to time 
yourſelf, It will render. you, more ſpeedily, a com- 
plete maſter of your buſineſs ; and will give you, when 
you are out of, your time, a much better chance of 
ſucceeding in the world, than thoſe who have paid the 
higheſt *prentice fees. Nor is this any thing new 
or uncommon: for I have known ſome -apprentices, 
who were taken without premiums, and almoſt upon 
charity, become, by their diligence, fo expert in their 
buſineſs, and others, who had paid the higheſt pre- H 
miums, remain, through their negligence, ſo entirely b 
ignorant of it, that, when they ha Fiſhed their time, I t 
their maſters would rather give thirty pounds a year ſhall 


to the one, than thirty ſhillings to the other. But, 
in 


fault if you do not live happy. 


—— 


- 
— 
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in order to give you this favourable chance, you muſt 
endeavour to behave, duriug your whole apprentice- 
ſhip, with the utmoſt diligence and ſobriety ; you muſt - 
endeavour to make your buſineſs your pleaſure : if you 
do not, you can never ſucceed in it; for whatever is 
done with conſtraint, can never be done well: and if 
at any time your maſter gives you a holiday, you muſt 
take care to ſpend it id the company of thoſe of your 


con character, not in that of the profligate and aban- 


doned. Bad company, indeed, is the ruin of moſt 
young people; and therefore you muſt ſhun it with 
the greateſt care; for, as you have read in your Bible, 
evil communication corrupts good manners:” and 
if you would know what bad company is, you may 
always be ſure, that thoſe are bad young men, who 
prefer their own pleaſure and amuſement to their maſ- 
ter's bufineſs, and ſpend every hour. they can ſpare, 
or more properly flea], from their neceſſary occupa- 
tion, in taverns, play-houſes, and other places tre- 
quented -by the vicious and idle. Let me therefore 
entreat you to be conſtantly on your guard againſt the 
company of ſuch people, and if at any time you are , 
defired to join in their parties, your anſwer is ready, 
that your maſter's buſineſs will not admit of your ne- 
glecting it ſo long. Your maſter, indeed, is one of 
the beſt men, and your miſtreſs one of the beſt Wo- 
men I ever knew; and I am ſure it will net be their 
Your brothers and 
filters join in their love to you, as does your mother 


with me in ſending you our bleſſing. I ſhall be glad 


to hear from you as ſoon as convenient, and in the mean 


time am, - 
Your affectionate Father, 
| | A. B. 


From a Son to his Father, in anſwer to the above. 


Honovnep S1n, 


Received your kind letter, and am greatly obliged 

to you for the good advice you give me, which I 
ſhall, make it my conſtant fludy punktually to follow. 
E Indeed, 
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Indeed, I have very little temptation to deviate from 
my duty; for all my fellow-apprentices, as well as the 
Clerks and journeymen, are ſo remarkable for their 
diligence and ſobriety, that L muſt either have a very 
weak head, or a very bad heart, to be greatly deficient 
in either of theſe good qualities. The fact is, that our 
- maſter ſets us ſo an example by a conſtant at- 
tendance upon his buſineſs, that, if we had no other 
motive, ſhame alone muſt reſtrain us from idling away 
our time, while he is huſbanding his with the greateit 
- economy,” The opinion you entertain of my maſter 
and miſtreſs is extremely well founded. The one be- 
haves to me ſo like a father, and the other ſo like a 
mother, that, 2 the circumſtance of my being 
obliged to attend to bu 

formerly, I do not perceive any difference between my 
© preſent fituation and that which I was in, when under 
your own roof, With my love to my brothers and 
ſiſters, and my duty to my mother and you, I am, 


Your obliged and obedient Son. 
5 C. D. 


From a Father to his Son, juſt entered into the ferwice 
of a Gentleman. SS, 
DAA Son, 
THING but my good opinion of your maſter's 


moral character could ever have induced me 
to conſent to your entering into the ſphere of life, in 


which you are now_ engaged. You will, no doubt, 


think yourſelf highly honoured by being admitted 
into the ſervice of a gentleman of ſo much conſe- 
quence as your maſter. Nor am 1 ſo proud as to 
think it any diſcredit to you; but neither am I, at tlie 
ſame time, ſo weak as not to foreſee, that, in your 
preſent ſituation, you will have a much worſe chance 
of gaining an eftabliſhment in the world, than if you 
had entered into the ſervice -of a farmer or tradeſman. 
In the latter caſe you would have learned a trade or 

Y \ # * « ; Pro- 
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profeſſion, and when you had ſcraped together a little 


money of your own, you might have ſet up in buſi- 

| neſs for yourſelf, But, in your preſent ſituation, 
- you will learn no trade but that of, a gentleman; 
and a gentleman, without a fortune to ſupport bis 


rank, is of all trades the moſt wretched and miſerable, 


if it be not rather a groſs impropriety of ſpeech to 


call it a trade at all. Yow have, indeed, one proſpect 
of getting a proviſion for life, and that is, that after 
you have ſerved your maſter a number of years, with 
equal diligence and fidelity, he may perhaps be fo good 


as to procure you ſome little place in the exciſe, the - 


cuſtoms, or ſome of the other public Hees; and this, 


I believe, is the moſt uſual way. of gentlemen's re- 
warding their old and faithful fervancs. But, in «order 
to entitle you to this mark of his favour, you mult firſt 
endeavour” to deſerve it by an unwearied attention to 


bis intereſt. Never ſoffer any of his property to be 


waſted or embezzled, but ftudy the prefervaticn of it, 
as if it were your own. This cannot fail to end-ar 
ou to your maſter, and render you a real blefling to 
im; for nothing can be a greater bleſſing to any man 
than a good ſervant, . as, on the other hand, nothing 
can be a greater curſe than a bad one. And to qua- 
lify you- the better for diſcharging your duty in this 
faithful and conſcientious manner, let me adviſe you 
to be conſtantly on your guard againſt the two vices, 
into which people in your way are moſt apt to fall : 
The vices I mean are idtenefs and extravagance. As 
you muſt have a great deal of leiſure time, you ſhould 
take care to ſpend it, not in card-playing, which is 
but too common a practice in great families; nor yet 
in fiddling, which is likewiſe very common among 
gentlemen's ſervants, and which, though not fo irrati- 
onal an amuſement as the former, is yet a very trifling 


one: but you ſhould employ all the time you can ſpare_ 
from your neceſſary buſineſs, in improving yourſelf - 


in writing, arithmetic, and the practical parts of the 
mathematicks, ſuch as gauging, , menſuration, land- 


ſurveying, and the like, which will not only be of © 


2 ſervice to you in your preſent fituation, but will 
ſtill more uſeful when you come to get ſome little 


livelihood of your own. As to extravagance, I have 


R 2 | ſaf- 


4 
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ſufficiently cautioned you againſt that in adviſing you 
to be careful of your maſter's property. This indeed 
is a vice, to which the ſervants of great families are 
very generally ſubject. Surrounded, as they perpe- 
tually are, not only with the necefſzries and conve- 
niences, but even with the Juxuries and fuperfluities 
of life, they think that as the ſource, whence all 
this plenty proceeds, has never been exhauſted, it is 
altogether inexhauſtible; and thus they waſte, and 
ſquander, and conſume, as if there were no end of 
their maſter's fortune But, in order to cure them 
of this vicious and deſtructive habit, I would have 
them-to refle& on the ſcanty, fare which many of them 
had in their father's houſes. There, they well know, 
that, inſtead of the luxuries and ſuperfluities, they 
had not frequently the * conveniences, and ſome- 
times hardly even the neceſſaries of life. Let me, 
therefore, entreat you, my dear ſon, to avoid theſe 
two vices with the greateſt -care, and if you do, you 
cannot fail of being a good ſervant; which that you 
may, is the ſincere with of | | 
| Your affectionate r 

. G. 
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From a Son to his Father, in anſwer to the fore« 


going. a 1 FER 
HoxouURED SIR, be | A 
OUR account of the manner in which gentle- > 
men's ſervants uſually ſpend their time, is fo ady 
juſt, and agreeable to truth, that one would almoſt and 
imagine you had been in, that ftation yourſelf, though then 
I .well know yon never was, They are, for the = 
e 


moſt part, ſo idle and extravagant, that one would 
be almoſt tempted to think they had nothing elſe to 
do than to ſquander away their maſter's property. 
There are, however, a few exceptions to this gene · 
ral rule; and I hope I ſhall always make one of this 


Ly ſmall, 


ene 


pf 
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ſmall, but honourable number. Indeed, unleſs I ard 
my fellow-ſervants were of a very wicked and aban- 
doned diſpoſition, we could not well be guilty of 
either of the vices you mention, as our maſter ſets us 


an example of the contrary virtues. He is ſo far from 


being idle, that he ſpends all his time (except what is 
neceſſary for recreation) either in reading, or writing, 
in looking into his accounts, or in converſation with. a 
few ſelect friends: and though his table is plentifully,, 
and even luxuriouſly covered, yet there is no waſte or 
extravagance; but whatever remains, after the family 
is fatished, is all given to ſome poor families; in the 


neighbourhood. I ſhall endeavour to perfect myſelf in - 


the different branches of learning you mention, that ſo, 
if my maſter ſhould be good enough to procure me a 
place, I may be able to diſcharge the duties of it in a 
proper manner. If not, I ſhall think it no hardſhip or 
diſgrace to return into the country, and purſue a life 


of honeſt labour and. induſtry, as you have done before 
me. With my duty to my mother and you, and my 


love to my brothers and ſiſters, Il am, 
| | Dear Father, 
Your obliged and. obedient Son,.. 
H. G. 


From a Father to his Son, juſt beginning the world. 


Dear Son, | . 
A you are now entered into buſineſs for your- 

1 ſelf, I ſhall here endeavour to- give you the beſt 
advice and directions I can for the proper conduct 
and management of your affairs. In the firſt place, 
then, you will obſerve, that. diligence and applica- 
tion is the very life and ſoul of all kinds of boſineſe. 
He that attends to his buſineſs only by fits and ſtarts, 
will never manage it well. Part of it will. be entire-- 
ly neglected, and even what is done, will be exe 
cuted in ſo careleſs and ſlovenly a manner, that it 


had almoſt as well not be done at all. Method and 
E 3 „ 
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Tegularlitles are no leſs neceſſary. By affigning certain 
Portions of time for the diſcharge of each particular 
part of your buſineſs, and by finiſhing each within 
the time allotted, you will perform more real buſi- 
neſs in one day, than you could otherwiſe do in 
TWo. a. * f - " 

Theſe things will not only be uſeful fo far as they 
relate to yourſelf, but likewife as they relate to your 
ſervants. By ſetting them a good example, you 'will 
induce them to perform their duty with greater fpirit 
and alacrity. Convince them that all yqur com- 
mands are founded in reaſon, and that you require 
nothing from them, but what you yourſelf would 
chearfully do. were you in their ſituation and they 
in yours. By theſe means you will bring them to 
ſerve you, not from a principle of fear, which is el. 
dom productive of any good effect, but from a prin- 
ciple of love, which is always productive of the 
beſt. By treating them, not as flaves but as hum- 

ble friends, you wall induce them to conſider you, not 
as an imperious tyrant, but a kind and benevolent 
maſter, whoſe intereſt, therefore, they will be as ſtu- 
dious to promote, as if it were their own. 
Another thing to be attended to, is the choice of 

your friends and boſom- companions; thoſe . whom 
you would wiſh to conſult on every trying and cri- 
tical occaſion. But here the greateſt care and caution 
will be neceſſary; for a miſtake in this particular may 
in time be followed by the moſt fatal effects. It will, 


therefore, be proper for you to form a judgement of 


thoſe, whom you want to make your friends and ad- 
viſers, by the conduct they have obſerved in their own 
affairs, and the reputation they bear in the world. 
For he who has, by his own indiſcretion, ruined 
- bimſelf, is much fitter to be ſet up as a ſea- mark 
warn others to ſhun his courſes, then as an exam- 

le to be imitated, Old age is generally flow and 
vy; youth headſtrong and precipitate: but there 
are old men, who are full of vivacity, and young 
men replete with diſcretion. You ſhould, therefore, 
be more careſul in confidering the conduct than the 
| age 


a—_ AS fa << . ETT7 


cri- 


ſerved by one of the ancients, that nature has om 


with of | 
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age of the perſons, with whom you intend to aſſoci- 
ate; though, I muſt own, it appears to me a certain 
fign of prudence and virtue in 4 y man, when 
the In are pleaſed with his company, and he de- 
lights in theirs. Let it, therefore, be your qonſtant 
endeavour to connect yourſelf with men of ſobriety, 
good ſenſe, and virtue; for the old proverb is cer- 
tainly true, which ſays, ©* that a man is known by 
his 9 If you can ſingle out ſuch men from 
the maſs of your acquaintance, you will at once im- 
prove from their converſation, and profit by their ad- 
vice. But be ſure always to remember this maxim, 
that though you muſt be free and unreſerved in de- 
hvering your ſentiments when oocaſion requires, yet 


you ſhould be much readier to hear than to ſpeak, 


as indeed all wiſe men are; and here it was well ob- 
man two ears, and but one tongue. Lay up, there- 
fore, by prudent obſervation and modeſt filence, ſuch 
a ſtock of knowledge in your early years, that, when 
you advance in life, you may make as reſpectable a 


figure as your ſeniors now do; and endeavour to pro- 


fit by the misfortunes of others, rather than by your 
own. A filent youth generally makes a wiſe old man, 
and never fails to meet with reſpect from thoſe of a ſound 
and ſolid judgment. 

When, therefore, you happen to be in the com- 
pany of ſtrangers, let every one ſpeak before you. de- 
liver your ſentiments; for by this means you will be 
able to judge of the character and capacity of thoſe 
who are preſent, and, at the ſame time, will avoid 
the many mortifications, to which the forward are al- 
moſt always ſubject. By carefully obſerving theſe 
maxims, and ſuch others as your own prudence will 


ſuggeſt to you, you cannot fail well of ſucceeding in 


the world; and that you may do ſo, is the ſincere 
Your affectionate Father, 


44 HE YOUNG MAN's 


From a Servant, in his Maſter's abſence, to one of hit 
. ,, Country cuſtomers. "I 


S 1R, | | 
Y Maſter happened to be from home when your 
| letter arrived, and as your order would admit of 
no delay, I have endeavoured to execute it in the beſt 
manner I could. I know my maſter has a great regard 
for you, looks upon you as one of his beſt cuſtomers, 
and always expreſſes the ſtrongeſt defire to oblige you: 
and, as his faithful ſervant, I have done my utmoſt to 
give you ſatisfaQtion, and am 
Your moſt humble ſervant, 
x L. M. 


Dina zcrioxs for learning 16 Write without the help of 
| a Maſter. 1 


RITING will never look well without a due 
proportion of the characters throughout the 
whole, a juſt diſtance between the letters themſelves 
as well as the words, a natural inclination of one letter 
to another, and a ſmooth ſtroke perform'd with boldneſs 


and freedom. 


The proportion of letters is regulated by. the O and 


N; therefore practiſe them firſt in a large character. 
Make all your body-ſtrokes with the full, and all 
hair-ſtrokes with the corner of your pen. 
Never turn your pen, nor alter the poſition of your 
hand. 
Let your hair-ſtrokes be proportioned to your. body- 
ſtrokes, and anſwer.one another. | 
i * letters without ſtems muſt be even at the top and 
tom. 


Ex * Jos, 
cepted) . - 3 


1 


Let your ſtems above be equal in length to I (7 only. 
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' Your ſtems below muſt be equeal in length to j. 
Let your capitals be equal in height to J, and a little 
ſtronger . ; | 
Let your words ſtand twice the diſtance of your letters, 
and your lines twice the length of /, that no ſtems may 
inteffere. 
Hold your pen between the two fore fingers extended 


almoſt ſtrait, and the thumb bending outward with the 


hollow downwards, and the nib flat. 


Let your paper lie directly before you, and your hand 


reſt only on the top of your little finger. - 
Reſt your arm lightly between the wriſt and the 
elbow. 


to your fide, | Ly 
Reft your body on your left arm, and keep your paper 
down with your left hand, h 
Never lean hard on your paper. | 
In order to be able to write expeditioufly in time, 
write ſlow at firſt, 
Make the nib of your pen for the round and round 
text hands, the breadth of the full-ſtroke, and that 


part lying next the hand, ſomewhat fhorter and car- 


rower. | 
For the Italian hand make the nib ſomewhat finer, 
and the ſlit longer. 


Note, In writing where figures are intermixed, they 


© muſt always flope. 


Your figures likewiſe muſt be larger than your 
writing. 23 5 
When your figures are ranged in columns, make them 


upright. 


How to make a Px. 


1 83 the firſt, ſecond or third quills in the 
wing of a gooſe or raven, (thoſe that are round 
and clean are the beſt:) when you have ſcraped of 
the thin rind thereof with the back edge of your pen- 
knife, hold it in your left hand with the feather end 

| from 


Keep your body upright, and your elbow almoſt cloſe 


[ 


— 


a” 
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from you, then enter the back thereof ſloping, and 
cut off as much in length, as the quil is in breadth, 
and anſwer that with another cut on the.jnfide, like and 
Oppoſite to the former; then turn the quill and enter the 
edge of your pen-knife even in the back thereof, and 
exactly in the midſt of the half-round, neither inclining 
the blade one way nor other, that the flit may not be 
made awry. Then put in the peg of your knife-haft, 
if it has one for that purpoſe, or the end of a whole 
quill, and with a ſadden twitch force up the lit, hold- 
ing your left-hand. thumb hard upon the back of the 
quill, to fix how far the ſlit ſhall go, This being done, 
enter your knife ſloping in the other fide above the ſlit, 
about twice the breadeh of the quill, and cut away the 
cradle piece; then turn the back upwards, and cut 
down to the end of the ſlit the cheek or ſhoulder- pieces, 
and in ſo doing turn the ſharp edge of your knife a 
little inward towards the lit. After this, place the 
| inſide of the end or nib of the pen upon the nail of 
your left-hand thumb, holding the quill faſt between the 
fore and middle finger of that hand. Lay, To finiſh 
the nib, enter the edge of the knife, 'on the back, and 
near. the end thereof ſloping, and immediately turning 
the edge almoſt downright, cut it off, | 


There are four things to be obſerved with regard to the 


Quill. 


ter. 
2. If it be too ſoft, harden it in embers. 


3. If it be too thick, pare a ſmall quantity from the 


back of the nib. 
4. If it be too thin and weak, ſtrengthen the pen 
with a ſhort ſlit, a ſhort nib, arid a broad ſhoulder, 


Materials for Writing, 0 - 


_ A pen-knife razor-metal, quills good ftore 
Gum Sandric powder, to pounce paper o'er ; 


1. If the quill be too hard, ſteep it a while in wa 


SSS S FCT Zo 


Wa- 
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Ink ſhining black, paper more white than ſnow, 
Round and flat rulers on yourſelf beſtow; - 
small compaſſes to rule your double lines, 
Wax, ſand, and black-lead pens for your deſigns ; 
| Theſe, with a willing mind, and ready hand, 
Will make this art your ſervaut at command. 


. A_Receipt for good Black Ink. 


O ſix quarts of rain or river water, (but rain- 

water 1s the beſt) put one pound and a half of 
freſh blue galls of Aleppo (for thole of Smyrna are not 
ſtrong enough) bruiſed pretty ſmall: eight ounces of 
copperas, clean, rocky, and green; alſo eight ounces of 
clean, bright, and clear gum arabic; and two ounces of 
rock allum: Let theſe ſtand together in a large ſtone 
bottle, clean Kone pot, or earthen pot, with a narrow 
mouth to keep it free from duit ; ſhake, roll, or ſtir it 
well once every day, and you will have an excellent ink 


in about a month's time, and the older it grows the 
better it will be for uſe. | 


" - Ingredients for 4 Quart. 


One quart of water, four ounces of galls, two ounces | 
of copperas, and two ounces of gum, mixed and ſtirred 


as above. 


t If you ſoak the green peelings of walnuts, (at 
the time of the year when pretty ripe) and oak faw- 
duit, or imall chips of it, in rain-water, and ſtir it 
pretty often for a fortnight, and then ftrain it, and add 
the ſame ingredients as above, the ink will be ſtronger 


and better. 


The above is the common method of making Vriting- 
Ink, and will be ſufficient for common occaſions; but 
the following compoſition will produce an ink vaſtly 
ſuperior, though attended with but little more expence 
and trouble than that given above. 5 


. 


** 
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A Receipt for makiag the moſt perfo8 Back Isx yet 
7 5 ; known, F-2 | 


AKE a gallon of ſoft water, and boil it in a pound 

of Logwood chips for one hour. Take the de- 
coction from the fire, and pour it from the chips, while 
boiling hot, upon a pound of Aleppo galls, beaten to 
powder, and two ounces of pomegranate peels, in a 
proper veſſel. After ſtirring them well together with a 
ſtick, place them at a ſmall diſtance from the fire, or, 
b ſummer, in the ſun-ſhine, for three or four days, 


irrnig the mixture often. At the end of that time add ] 
half a pound of green vitriol powdered; and let the 
mixture remain four or five days longer, taking care to f. 
ſtir it frequently; and then add farther four ounces of P 
gum Arabic diſſolved in a quart of boiling water; and, 
after allowing the ink a proper time to ſettle, ſtrain it of 
off from the dregs through a courſe linen cloth; and - 


keep it well ſtopt for uſe. | 
If the ink is deſired to ſhine more, the proportion of 
gum Arabic mult be increaſed. | TEN 


How to make Rep Inx. 


EE os three pints of vinegar, and four . ounces 2 
of ground Brazil wood; ſimmer them together 
for an hour; then put in four ounces of rock allum, Wh 
and one once of gum Arabic; and fimmer theſe to- , 
' gether for half an hour, and then ſlrain it through a But 
annel; bottle it up, well ſtopt, for uſe. - | 
Or,. you may diſſolve half an ovnce of gum Arabic 
in half a pint of water; then put a pennyworth of 
vermillion into a ſmall gallipot, and pour ſome of 
the gum-water upon it, itir it well, and mix it to- 


ther, with a hair pencil, to a proper conſiſtency: By 
8 will not incorporate preſently, but by the next day Lool 
it will; then ha a clean pen, dip it inta the. ink, Be th 
having firſt well ſtirred it with the pencil; and then His [ 


you may uſe it, It is a fine and curious en. 
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it does not flow ſo freely as the other. And after the 
ſame manner, you may make any other coloured ink, 
as blue, green, yellow, purple, &c. having divers 
gallipots for that uſe. In like manner you may mix the 
ſhell gold for curious occaſions, pouring two «cr tures 
drops, according to diſcretion, into the ſhell, and mix it 
well with a clean hair pencil, and with it put a little into 
a clean pen, &c, The ſmall ſhells may be bought at 


ſome fan-painters, two or three for two-pence; or the 


large ones, (which are the beſt) at the cotour-ſhups, at 
ſix pence a piece, | | 


To keep Inx from F reezing or Moulding. 


N hard froſty weather, ink will be apt to freeze; 
which if once it doth, it will be good for nothing; 
for it takes away all its blackneſs and beauty: To 
revent which, (if you have not the conveniency of 
2 it warm, or from the cold). put a. few. drops 
of brandy, or other ſpirits into it, and it will not 
freeze. And, to hinder its moulding, put a little falt * 

therein. * 


4 


COPIES in Verſe Alphabetically digefted. © 
A. 


4 LL human things are ſubje& to decay ; 


And when death ſummons, monarchs muſt obey. 
Ape-like fond parents act extremely ill, 
While with embraces, whom they love, thev kill. 
An honeſt man may take a knave's advice; 
But idiots only will be cheated twice. 
; . . B. 
RAVE deeds and ſpotleſs virtue have 
Rewards, which ſhall out-live the grave. 
Brave minds oppreſs'd ſhould, in deſpite of fate, 
Look greateſt like the ſun in loweſt tate, 
be thou the firſt true merit to befriend : 
His praiſe is loſt, who flays till all commend. 


by being fortune's friend, you ſhall have friends; 
Put in adyerſity their friendſhip ends, 
| F | 


See 


— 
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See how the doves to new-built houſes run, 
And cautiouſly the ruin'd tower ſhun. 

'The empty barns no vermin ever haunt : 
And no friend comes to him that is in want. 


C. 


ONTENT is all we aim at with our ſtere, 
And having that with little need no more. 
Cuſtom's a cruel tyrant ; he that can 
Well bear, or break its force, its more than man, 
Cenſure none raſhly ; nature's apt to halt: 
Look inward : he's unborn that has no fault. 
Children, like tender oziers, take the bow ; 


And, as they*frf are faſhion'd, always grow. 


. 


D. 


ARING ambition loves to ſlide, not ſtand; 
And fortune's ice prefers to virtue's land 
Death comes too ſoon in gay and e days; 


But in our miſery too long delays. 
Delays are dangerous ; take a friend's advice; 


Begin, be bold, and venture to be wiſe. 


E. 


XAMPLE is a living law, whoſe ſway ON 
„Men more than all the written laws obey. 

Each good man is, in any place, at home; 
The bad's an exile whereſo'er he come. 

Ears we have two, one tongue. from whence tis clear, 
Before we ſpeak once, we ought twice to heat, 
Envy will merit, like a ſhade, purſue; 
But, like a ſhadow, proves the ſubſtance true, 


F. 


ORTUNE a goddeſs is to fools alone : 
The wiſe are always maſters of their own, 
Friendſhip will not the leaſt reſerve endure; 
But loves to ſhare in griefs it cannot cure, 
Fear timely comes before a fault's begun: 
He fears too late, who fears not till“ tis done. 


* 


Gres 
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RE AT wit to madneſs ſure is near ally'd ; - 
And thin partitions do their bounds divide. 
Great wits, as well as warriors, only gain 
Laurels ard honours by their toil and pain. 
Good nature and good ſenſe muſt ever join ; 
To err is human, to forgive divine. 


H. 


Would worſhip idols to increaſe his pence. 
He who bewails, and not forſakes his ſin, 
Coufeſſes only what he'll do again. 

He's rich, who never covets worldly pelf; 
He's. poor, who has enough, yet ſtarves himſelf, . 
Honour and ſhame from no condition rite: 

Act well your part, there all the honour lies. 


I. 


MMODEST words admit of no defence: 

For want of decency is want of ſenſe. 
"Tis to detract to give one leſs than due 
F'ho gives as much, mult be as learned too. 
In all misfortunes this advantage lies, 


They make us humble, and they make us wiſe, 


| K. 


NOW when to ſpeak, and ſilent when to ſit; 
Fools ſilent often paſs for men of wit. 


51 


E who pays more reſpect to wealth than ſenſe, 


— 


Know then this truth, enough for man to know; 


Virtue alone is happineſs below. 


L. 


None ever yet made haſte enough to live. 
Leave God to manage for thee, and to grant 
What his unerring wiſdom ſees thee want. 
Laughter, if rightly uſed, may be confeſs'd, 
In ſome fort, to diſtinguiſh man from beaſt; 
FS 


1 IFE for dclays and doubts no time does give; 


While 


ä—VN—ä p — — 
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While by due management it is allay'd, 
And the ſtrict rules of reaſon are obey'd : 
But ſhews, if over loud, or over long, 


Your head's but weak, altho' your lungs be ſtrong. 
| M. 


EN are more oft on earth than heaven intent, 
And their induſtrious ſearch is downwards bent. 
Marble, or braſs, devouring time may waſte ; 
But wat, as long as circling time, ſhall laſt, 


N. 


* 


ONE more prag matical in ſtate appear, 
N Than they whoſe judgments in their pockets are. 
Next to the power of making tempeſts ceaſe, 
Is, in a ſtorm, to learn to be at peace, 
No minutes ſurely bring us more content, 


Than thoſe in pleaſing uſeful ſtudies ſpent, 


N O. | 

UR ſhoes and fortune ſure are near ally'd : | 1 
We limp in ſtrait, and ſtumble in the wide: 

Obſerve in your diſcourſe the bounds of reaſon ; ( 


For ſenſe proves nonſenſe, ſpoken out of ſeaſon, 
Our yeſterday's to-morrow now 1s gone, 

And ſtill a new to-morrow does come on; ? 
We'by to-morrow draw up all our ſtore, 

Till the exhauſted well can yield no more. 


B 
P. 
| | TY xi | B. 
Reſence of mind, and courage in diſtreſs, 
Are more than armies to procure ſucceſs. ＋. 
Premeditate your ſpeeches; words once flown, V; 
Are in the hearers power, not your own. T} 


Parts may be prais'd, good nature is ador'd; 
Then draw your wit as ſeldom as your ſword. 


Q_ 
Uickly lay hold of time, while in your power; 
() Be careful well to huſband every hour: 


For 


r 


For 
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For time ſha'l come, when you ſhall ſore lament | 
Th' unha, py minutes which you have miſpent. 


R. 


Ich men are not too rich, whom pride ne'er ſwells ; 

Rane poor men poor enough, in whom pride dwells. 
Riches, like inſects, when conceal'd they lie, 

Wait but for wings, and in their ſeaſon fly. 


| 8. 
Orrow and joy are ne'er diſguis'd by art; 
Our forehead ſhews the ſecrets of our heart. 


Sicilian tyrants never yet could find 
A greater torment than an envious mind, 


'S 


T ſtupid world moſt honours pay to thoſe 
Who an their underſtanding moſt impoſe. 

The world's a wood, in which moſt loſe their way, 
Though by a different path each goes aflray. 

Titles may ſet a gloſs upon our name; 


But virtue only is the life of fame. 


'Tis with our judgments as our watches; none 


Go juſt alike, yet each believes his own. 


V.. | 
IEW all the habitable world, how few 
Know their own good, or knowing it purſue ! 

Virtue muſt be the faſhion of the town, 
Before the beaus and ladies put it on. 

Uſurpers ſeldom to the ſhades deſcend, 
By a dry death, or with a quiet end. 

Virtve's the-chiefeſt beauty of the mind, 
The nobleſt ornament of human kind : 
Virtue's our ſafeguard, and our leading ſtar, 
That guides our reaſon, when our ſenſes err. 


„ 
WI. ſhould we think of being others heirs? =" 


Does not our ſand run out as faſt as theirs? 


Who with their preſent ſtate are not content, 


May find a worſe for their juſt puniſhment, 
F 3 Want - 
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Want is a bitter and a hateful good, 

Becauſe its virtues are not underſtood : 

Yet many things impoſſible to thought, | 

Have been by want to full perfection brought. 


X 


1 ſurvey' d his mighty hoſt with tears, 

To think they'd die within an hundred years; 

But by his own ill management we ſee, . 

They're all deſtroy'd, and dead in leſs than three. 
Xantippe brawls, while Socrates is ſtill, 

Yet ne'er was quiet, though ſhe had her will: 

Her fury made him patient, her perplex'd, 

That, when ſhe rag'd, ſhe could not make him vex'd. 
Xerxes, as poets ſing, a haughty brave, 

Whipt the rude winds, and wan the ſea his ſlave : 

But how return'd he, let vs aſk again ? 

In a poor ſkiff he paſs'd the bloody main, 

Choak'd with the ſlaughter'd bodies of his train. 


*. : 


Eſterday's paſt, to- morrowꝰ's none of thine ; 
To- day thy life to virtuous acts incline. 
| You parents, who your hopes in children place, 
Teach them betimes to run in virtue's race. 
=» You'll mend your life to-morrow, ſtill you cry: 
In what far country does this morrow he ? 
Youth is unfit great matters to conti ive, 
Their reaſon's weak, their judgment ſcarce alive. 
\ 


Z 


EAL is a fire, and uſeful in its kind; 5 
But nothing is more dangerous, if blind. 
Zaleucus made his laws fo ſtrict, that thoſe, 
Who were adult'rers, both their eyes ſhould loſe, 
Zeal for the public good with men is rare; 
But for ſelf-intereſt, that's their chiefeſt care. 


To write on Paper Gold Letters, called Shell Gold. 


AY alittle leaf gold upon a fine earthen plate, and 

drop thereon a little clear virgin honey ; then work 
it with your clean knife's haft, until it is Riff like palle 
0 | - an 


- 
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and. put it into an oyſter-ſhell; when you are 'to write 
with it, put a little gum-water on the fide of the gold, 
and mix a little thin, fit for your pen. 


How to write ſecret Letters. 


RITE what you would have ſeen on one fide 

of the paper with common ink, and the other 
fide, with milk, that which you would have ſecret; 
and, when you would make the ſame legible, direct 
your friend to hold that fide, which 1s written with ink, 
to the fire, and the milky letters will ſhew bluiſh on the 
other ſide, and ealy to be read. 


Another Way. 


32 two papers of one bigneſs with lines at an 
equal diſtance, cut full of ſquare holes, which 
being laid upon another ſheet of paper, you may write 
your mind upon it through thoſe holes, and fill up the 
ſpaces with other words, which ought to hang together 
in good ſenſe, to prevent ſuſpicion. Each perſon to 
whom you write, muſt have one of the cut papers to 
read your letters; and this way of writing cannot be 
read by any one elſe, | 


Another Way. 
OU may firſt write a letter, that may carry good 


ſenſe, to your friend; but let the lines be wide 
aſunder ; Then between your lines write your ſecret 
letter, with gall-water only, wherein the galls have 
been infuſed but a little time; for if, after you have 
written with it, there be any ſenſible colour left on. the 
paper, you muſt throw away the water, and make new; 
this being dry, and of one colour with the paper, will 
give no cauſe of ſuſpicion ; and the rather, becauſe the 
letter carries a ſufficient ſenſe already. Now, for the. 
diſcovery of it, you muſt diflolve ſome copperas in fair 
water, and with a fine pencil, dipt in the copperas- 
water, you muſt moiſten the interlining of your letter, 
and thereby you will make it legible, 


How 
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How .to write with Hue and Red Letters at once, with 
the ſamę Ink and Pen, and upon the ſame Paper. 


| UT the quantity of a hazel-nut of Litmoſe- blue 
to three {poonfuls of conduit-water, wherein ſome 
e e is diſſolved; and when it hath ſettled the 
ace of an hour, it you write therewith, you will have 
perfect blue letters: And if you dip a pencil in the 
Juice of lemon, and wet fome part of the paper there- 
with, and afterwards let your paper dry apain, and then 
write upon the place where the juice of the lemon was 
laid, with your blue ink, the letters will ſuddenly 
become red, and in al: the reſt of the paper the letters 


Will be blue. R * 


| 3 WILLS, BonDs, INVDEN TURES, , AND 
| OTHER LEGAL DEEDS. | 


A Form & a Will, a man having no Children. 


N the name of God, Amen, I A.B, of 
in the county of ——, grazier, being of ſound and 

. diſpoſing mind and memory, do make and ordain this 
my. laſt will and teſtament, in manner and form fol- 
lowing : That is to fay, Firſt, I will, that all my 
debts and funeral charges be paid and diſcharged by 
my executrix herein after named. Alſo, I give and be- 
queath to my brother of the ſum of fifty pounds 
of lawful money of Great Britain, Alſo, I do give 
and demiſe unto—— my ſiſter's ſon, all that cottage, 
or tenement, fituate in the pariſh of ——in the county 
of now in the occupation of —— with the 
' Cloſe (adjoining to it, to the ſaid his heirs and 
aſſigns for ever, Alfo, I do give unto- my loving 
wit all the reſt of my goods and chattels, and perſonal 
eſtate whaiſoever. Alſo, I do give and demile unto 
my (aid wife, her heirs and aſſigns for ever, all 
my lands and tenements lying iu the pariſh of in 
the count} of ----—--- and now in the ſcveral occupations 
of. — and or their under-tenants, aud alſo the 


meſſuage or tenement, ſituate in the pariſh of. be 
6 


D 


teſtament. Dated this 
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the ſaid town of and now in my own occupation, 
together with the orchard, and all the appurtenances 
thereunto belonging. Laſtly, I do make and conſtitute 
my faid wiſe executrix of this my laſt will and 
Day of „ in the 
year of our Lord, 1780. . 

A. B. 


Note, There muſt be three witneſſes to the above will, 


' becauſe there is a deviſe of lands. 


Nete, That a man may give his goods to any perſon 
by word of mouth, before three witneſſes, before his 
death; but it is much ſafer to do it by deed of gift in 
writing, in ſome ſuch form as the following: 


A Deed of Gift of Goods. 


O all people unto whom this preſent writing ſhall 
come; I, C. D. of &c, ſend greeting: Know, * 

ye, that I, the ſaid C. D. for divers and good cauſes, 
and valuable conſiderations, me hereunto moving, have 
given and granted, and by theſe preſents do give, grant, 
and confirm unto F. G. of &c. all and ſingular my 
goods, chattels, houſhold ſtuff, and all other my ſubſtance 
whatſoever, in whoſe hands, cuſtody, poſſeſſion, or keeping 


ſoever, the ſame are, or can, or may be found, to have 


and to hold, all and ſingular the ſaid goods, chattels, and 
houſhold-ſtuff whatſoever of me the ſaid C. D. unto the 
ſaid F. G. his executors, adminiſtrators and aſſigns, and 
from henceforth to his and their own proper uſe and uſes 
thereof, and therewith to do, order and diſpoſe, at his or 
their own wills and pleaſure, , as of their own proper 
goods and chattels, freely, and peaceably, and quietly, 
without any manner of lett, trouble, or denial of me the 
laid C. D. or any other perſon or perſons whatſoever : 
Of all which premiſes I the ſaid C D. have put. the ſaid 
F. G. in full and peaceable poſſeſſion by virtue hereof, 
In witneſs whereof, I the ſaid C. D. have hereunto ſet 
my hand and ſeal the 1oth-of June, 1780. | 
Sealed and delivered (being | 
firſt legally ſtamped) in the 
preſence of 


r 
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A Codicil, or Schedule to a Will, made after a Will u 
| ſealed, &c. 


E it known unto all men by theſe preſents, That I, 

A. B. of &c. grazier, have made and declared 

that my laſt will and teſtament in writing, bearing date, 
&c. [ the ſaid A. B. do, by theſe preſents contained in 
this codicil, confirm and ratify my lait will, and do give . 
and bequeath unto H. I. of &. And my will and 
meaning is, that this codicil or ſchedule be eſteemed and 
adjudged to be part or parcel of my ſaid will and teſta- 
ment, and that all things therein contained and mentiongd 
be faithfully performed, in as full and ample a manner, 
in every reſpect, as if the ſame were fo declared and ſet 
down in my ſaid will. In witneſs whereof, I the ſaid 
A. B. have hereunto ſet my hand and ſeal the 3d day of 


1 July, 1780. | 


Another Will. 


N the name of God, Amen. I K. L. of &c. being, 
through the abundant mercy and guodneſs of God, 
though weak in body, yet of a found and perfect under- 
ſtanding and memory, du conſtitute this my laſt will and 
tc:lament, and deſire it may be received by all as ſuch: 
Firſt, I moſt humbly bequeath my ſoul to God my maker, 
beſeeching his moſt gracious acceptance of it, through 
the all-ſutiicient merits and mediation of my moſt com- 
eee Redeemer Jeſus Chriſt, who gave himſelf to 
e an atonement for my ſins, and is able to ſave, to the 
uttermoſt, all that come unto God by him, ſeeing he 
ever liveth to make interceſſion for them, and who, I 
truſt, will not reje& me, a returning penitent ſinner, 
when 1 come to him for mercy ; in this hope and conh- 
dence I render up my ſoul with comfort, humbly be- 
ſeechiag the moſt bleſſed and glorious Trinity, one God 
moſt holy, moſt mercifu] and gracious, to prepare me 
for the time of my diſſolution, and then to take me to O 
himſelf into that peace and reſt, and incomparable ſigns 
felicity, which he has prepared for all that love and fear three 
his holy name, àmen, bleſſed be God. I give my body 1s not 
to the earth, from whence it was taken, in full aſſurance the w 


ol its reſurrection at the laſt day. As for my 2 [ ackne 
| | elire * 
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acknowledgeth that writing to be his will, to which he 
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deſire it may be decent, without pomp or ſtate, at the 
diſcretion of my dear wife, and my executors hereafter - 
named, who, 1 doubt not, will manage it with all 
poſſible prudence. As to my worldly eſtate, I will and 
poſitively order, That all my debts be paid. Firſt, I 
give to my dear and loving wife, for the term of her 
life, this houſe wherein I now dwell with all the furni- 
ture, ani the lands and tenements that Le about it; and 
after her death, tro my. only ſon M. and his heirs and 
aſſigns for ever; to whom | leave alſ:, from the time of 
my death, my other two eſtates ſituate in the pariſh of 
B. he paying to each of his ſiſters, P. and R. Fool. 
And if he die before them, and without iſſue, then his 
land (al but the value of 50 l. which I freely empower 
him to diſpoſe of as he ſhall think fit) ſhall deſcend and 
belong equally to thoſe my two daugiters. My poor 
debtors, who owe me ſome {mail matters, which, becauſe 
they are low in condition, and not well able to pay them, 
I freely remit them all, forgiviog ſuch my debts, as I 
defire God would forgive my debts for Chriſt's ſake. I 
give 100]. to be diſtributed according to the diſcretion of 
my execators, among ſuch of my neighbours of this 
pariſh, as they apprehend moſt to want ſuch aſſiſtance, 
but who do not at preſent receive alms, nor have any 
allowance from the pariſh. 1 give gol. towards that 
good work for teaching poor children to read, and to fay 
their catechiſm in charity ſchools. The ſmall remainder 


of my eſtate I give to my very good friends, and dear 


and kind relations, A. B. and C. D. to be divided 

ually between them: And do conſtitute them executors 
of this my laſt will and teſtament, and truſtees for my 
wife and children. In witneſ. whereof, I have hereunto 


ſet my hand and ſeal, the firſt day of March, in the year 


of our Lord, 1780, 
Witneſſes, B. C. K. L. (L. S.) Here I take 
D. E. off my ſeal, and do de- 
H. I. clare this to be my laſt 

c will and teſtament. 

OssFtRVATIOR B. Note, That the party who 
ſigns and ſeals this will, is to do it in the preſence of 
three witneſſes, who are to ſet their hands to it; but it 
is not of much conſequence whether the witneſfes hear 
the will read or no, provided they hear the party ſay he 


ſets 
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ſets his hand and ſeal; for, if they did hear it read, it 
cannot be ſuppoſed that they can remember the contents 
thereof. A man above fourteen years of age may make 
a will of his goods; and a woman above twelve, But 
neither can will their lands until twenty -one years. 

If a man dies without a will, and leaves both free. 
lands and goods, his wife will have the third part of the 
profits of the land during her life, and one third part of 
the goods for ever; and the next a-kin to the huſband, 
the other two third parts. But he that makes a will, and 
leaves his wife a certain ſum to be paid her yearly, during 
her life, by his execator, ſhould alſo give her ſome of 
his moveable goods. | 

If a man dies without a will ſigned and ſealed, leaving 
many children, the eldeſt fon claims all the” land ; but, 
if he leaves daughters only, they will be coheirs to all 
free- land. N 

Copyhold land is not given by will, but pais'd by 
ſurrender in court. | 

Wills by word of mouth, called Nuncupative Wills, 
are not good to paſs freehold land; but for goods, or 
leaſehold land, they often paſs the court for good, if 
under zol. value, the court writing one from the mouths 
of three or four witneſſes, to which they give oath, and 
put it in writing within fix months after the party's 
deceaſe. 

The word executor is the name given to him that is 
to ſee the will performed: But if it be a woman, ſhe is 
called in the will executrix, | 


The form of a letter of Attorney, to execute a particular 


i e 


Ki all men by theſe preſents, that I F. G. of 
H. in the county of K. grazier, ſor divers good 
cauſes and conſiderations me hereunto moving, have 
made, ordained, conſtituted and appointed, and by theſe 
preſents do make, ordain, conſtitute, and appoint my 


 - truſty friend, M. N. of P. Gent. my true and lawful 


attorney, for me, in my name, and to my uſe, to aſk, 
demand, recover, and receive of, and from, R. S. of 
&c. the ſum of, &c. Giving, and by theſe preſents 
granting to my ſaid attorney, my ſole and full ay 

| al 


-- 
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and confirming whatſoever my faid attorney 


* 
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and authority to take, purſue, and follow ſuch legal 
courſes for the recovery, receiving, and obtaining of the 
ſame, as 1 myſelf might, or could do, were I perſonally 
preſent ; and, upon the receipt of the ſame, acquittances, 
or other ſufficient diſcharges for me, and'in my name, to 
make, ſign, ſeal, and deliver: As alſo one or more 
attorney or attornies under him to ſubſtitute and appolat, 


and again at his pleaſure to revoke; and further to do, 
perform, and finiſh for me, and in my name, all and 


ſingular thing or things, which ſhall or may be neceſſary, 
touching and concerning the premiſes, as fully, thoroughly 
and entirely, as I the ſaid F. G. in my own perſon might, 
or could do, in or about the fame: wenn any allowing, 

ey ſhall lawfully 
do, or cauſe to be done, in and about the execution, of 
the premiſes, by virtue of theſe preſents. In witneſs 
whereof, I have hereunto ſet my hand and ſeal, the 2d 
day of July, in the 2oth year of the reign of our 
Sovereign Lord GeoRGE the 3d, by the grace of God, 
king of Great Britain, &c. and in the year of our Lord 
God, 1780, | : 


The Form of a Revocation of a Letter of Attorney. 


NOW all men by theſe preſents, That whereas I 

R. S. of L. in the county of K. grazier, upon 

the truſt and confidence which I had in M. N. of, &c, 
Gent. by letter of attorney under my hand and ſeal, 
bearing date, &c.- did make, ordain, conſtitute and 


appoint the ſaid M. N. my lawful attorney, for me, and 


in my name, and to my uſe, to aſk, demand, recover, 
and receive, of and from A. B. of &c. falter, the ſum 
of &c. as thereby more at large may appear: Now 
know ye, that I the ſaid R. S. for divers good cauſes and 
conſiderations me hereunto moving, have, and by theſe 
preſents do revoke, diſannul, and make void the ſaid 
letter of attorney, and all power and authority thei ein to 
him the ſaid M. N. given. In witneſs, &c. 4 


G 
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The Form of an Indenture for an Apprentice. 


HIS Indenture witneſſeth, That A. B. ſon of C. D. 
Ke. doth put himſelf apprentice to E. F. weaver, 

to Jearn his art or myſtery, and with him, after the 
manner of an apprentixe, to ſerve from the day of the 
date. hereof, for and Ag the term of ſeven years next 
enſuing; during all which term, the ſaid apprentice his 
ſaid maſter faithfully ſhall ſerve, his ſecrets keep, and all 
his lawful commands every where gladly do: He ſhall do 
no damage to his ſaid maſter, nor ſee it to be done by 
others, without letting or giving notice thereof to his 
ſaid maſter: He ſhall not waſte his ſaid maſler's goods, 
nor lend them unlawfully to any. He ſhall not commit 
fornication, nor contract matrimony during the ſaid term: 
He ſhall not play at cards, dice, or any other unlawful 


ame, whereby his ſaid maſter may be damaged, with - 


is own goods, or the goods of others: He ſhall not 
abſent himſelf day nor night from his ſaid maſter's ſervice 
unlawfully; nor haunt ale-houſes, - taverns, or play- 
houſes; but in all things behave himſelf as a faithful 
apprentice, in the trade or myſtery he now followeth ; 
and the ſaid maſter ſhall procure and provide for him 
ſufficient meat, drink, apparel, lodging, a and 
all other neceſſaries, during the ſaid term. And, for the 
true performance of all — every the ſaid covenants and 
agreements, either of the ſaid , parties bindeth himſelf 
unto the other firmly by theſe prefents. In witneſs 
whereof, they have interchangeably ſet their hands and 
ſeals hereunto, this tenth day of July, in the twentieth 
year of the reign of our Sovereign Lord GrorGt the 
third, king of Great Britain, France, and Ireland, &c 
and in the year of our Lord, 1780. | 


A Letter of Attorney from a Seaman, \ 


NOW all men by theſe preſents, That I G. R. 
mariner, now belonging to his Majeſty's ſhip the 

&c. for divers good cauſes and conſiderations me here- 
unto moving, have, and by theſe preſents do make, 
ordain, conſtitute and appoint my truſty friend T. 5. 
| Citizen 
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citizen and joiner of London, my true and lawful attorney 
for me, in'my name, and for my ule, to aſk, demand, 
and receive of and from the right honourable the trea- 
ſurer, or pay-maſter of his majeſty's navy, and com- 
miſſioners for prize money, and whom elſe it may 
concern; as well all ſuch wages, and pay, bounty-mongy, 
prize-money, and all other ſum and ſums of money 
whatſoever, as now are, and which hereafter ſhall or 
may be due or payable_unto me; alſo all ſuch penſions, 
ſalaries, ſmart-money, and all other monies and things 
whatſoever, which now, or at any time hereafter, are or 
ſhall be due to me for my ſervice, or otherwiſe, in any 
of his majeſty*s ſhip or ſhips, frigates or veſſels : Giving 


and hereby granting unto my ſaid attorney full and whole 


power to take, purſue, and follow ſuch legal ways and 
courſes for the recovery, obtaining, and diicharging the 
ſaid ſum and ſums of money, er any of them, as 1 myſel 
might, or could do, were I perſonally preſent. And 
do hereby ratify, allow, and confirm, all and whatſoever 
my ſaid attorney ſhall lawfully do, or cauſe to be done, 
in and about the execution of the premiſes, by virtue of 
theſe preſents, In Witneſs, &c. 


- B O N D. 


K all men by theſe preſents, That I [ Adam 
Andrews, in the county of Eſſex, glover] am held 
and firmly bound unto [John Johnſon, of Brentford in 
the county of Miadleſex, t.{q.] in the ſum of (two 
hundred) pounds of good and lawfui money of Great 
Britain, to be paid to tue ſaid [ John Johnſon] his heirs, 
executors, adminiſtrators, or aſſigns: To which payment, 
well and truly to be made, 1 bind myſelf, my heirs, 
executors, "admiaiſtrators, and al guns, firmly by theſe 
prelents, Seal-d with my ſeal. Dated the (ſecond day 
of Zune in the (20th) year of the reign of our Sovereign 
Lord, GO O the third, by the grace of God king of 
Great Britain, France, and Ireland, defender of the 
faith, and in the year of our Lord God, 1780. 


G2 
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The ConD1T10ON. 


HE condition of this obligation is ſach, that if the 
above-bounden- [| Adam Andrews] his heirs, exe. 
eutors, or adminiſtrators, do well and truly pay, or cauſe 
to be paid, uuto the abovementioned | John Johnſon] his 
executors, adminiſtrators, or aſfigns, the full ſum of (one 
| hundred pounds) with lawful intereſt for the ſame, of 
good and lawful money of Great Britain, on the (2d day 
of March} next enſuing the date hereof ; then this 
obligation to be void, or elſe to remain in full force. 
Seal'd and deliver'd (being 


firſt legally ſtamped) in Adam Andrews, (L. S.) 


the preſence of R. C. 
| C. II. 
| When a bond is given in conſideration of the 
value received, the bond is always to be made for double 
the value in the condition. 
What is to be varied, and made agreeable to the 
circumſtances before you, is contained in thoſe words 


inſerted either between Et 1 
A Condition to ftand to the Award of Arbitrators. 


the above-bounden ¶ Adam Andrews, of Chelms- 
ford, glover] his heirs, executors, adminiſtrators, and 
every of them, do and ſhall in all things well and truly 
ſtand to, obey, abide by, perform, fulfil, and keep the 
award, order, arbitrament, final end and determination 
of [ David Davis, and Frederick Ferrers, of Chelmsford, 
grocers] arbitrators indifferently named, elected, and 
chcſen, as well on the part aud behalf of the above- 
bounden Adam Andrews] as of the above-named | John 
Johnſon] to arbitrate, award, order, judge, and deter- 
mine of and concerning all manner of action and actions, 
cauſe and cauſes of actions, ſuits, bills, bonds, ſpecialties, 


TT condition of this obligation is ſuch, That if 


* judgments, executions, extents, accounts, debts, dues, 


ſum and ſums of money, controverſies, treſpalles, dam- 
ages. and demands whatſoever, at any time or umes 


heretofore kad, made, moved, brought, N 
; : ued, 
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ſued, proſecuted, done, ſuffered, committed, or depend- 
ing by or betweeen the ſaid parties, ſo as the award may 
be made and given up in writing, under their hands and 
ſeals, ready to be deliver'd to the ſaid parties on or 
before the (ſecond. of June next enſuing the date above- 
- mentioned :) But if the ſaid arbitrators do not make ſuch 
their award, of and concerning the premiſes, by the 
time aforeſaid ;3 That then, if the ſaid | Adam Andrews] 
his heirs, executors, and adminiſtrators, for his and their 
parts and behalf, do in all things well and truly ſtand-to, 
obey, abide by, perform, fulfil, and keep the award, 
order, arbitrament, umpirage, final end and determination 
of [Robert Reynolds, of Chelmsford, Eſq.] umpire, 
indifferently choſen betweeen the two parties, to end the 
ſame matter and differences, ſo as the ſaid umpire do 
make his award or umpirage, of and concerning the pre- 
miſes, and deliver the ſame in writing under his hand 
and fea], to the ſaid parties, on or before (the third of 
May } next enſuing the date aboveſaid: Then this obli- 
gation to be void, or elſe to remain in full force · 

Seal'd and deliver'd (be- | 

ing legally ſtamp'd in Adam Andrews, (L. S.) 

1 of, &c. 8 
Note, Both the parties are in this caſe to be mut 
bound; and, if there be no umpire admitted of, the latter 
part of the condition, beginning But if the ſaid arbi- 
trators is to be omitted. | 


De Form of an Umpirage of Award. 


= all people to whom this preſent writing ſhall come: 
1 [Robert Reynolds, of Chelmsford, Efq.} 
, Umpire indiiferently choſen between [ Adam Andrews of 
Chelmsford, glover, and John Johnſon, of Brentford, 
Eſq.] ſend greeting: Now know ye, that I the ſaid 
[Robert Reynolds] having deliberately heard, and under. 
ſtood, the grieſs, allegations, and proofs of both the ſaid 
parties; and being willing, as much as in me lieth, to ſet | 
the ſaid parties at unity and good accord, do by theſe 
preſents arbitrate, award, order, deem, decree and 
judge, that the ſaid [ Adam Andrews] his executors, ad- 
miniſtrators, or aſſigns, do and ſhall well and truly pay, 
or Cauſe to be paid, unto the ſaid [ John Johoſon] bis. 
G 3 EXecutors, 
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executors, adminiſtrators, or aſſigns, the full ſum of 
(two hundred pounds) of lawful money of Great-Britain, 
on the (firſt day of June next enſuing the date of tneſe 
preſents; and that upon payment thereof the ſaid ¶ Adam 
Andrews and John Johnſon] ſhall, at their own proper 
coſts and charges, ſeal, ſubſcribe, and, as their ſeveral 
acts and deeds, deliver each to the other, a general re- 
leaſe in writing, of all matters, actions, ſuits, cauſes of 
actions, bonds, bills, covenants, controverſies, and 
demands whatſoever, from the beginning of the world 
to the {ſecond day of June laſt paſt) and in the (zoth) 
year of our Sovereign Lord, GeorGs, king of Great. 
Britain, &c, In witneſs whereof I have hereunto ſet 
my hand and ſeal, the 4th day of Zuly, 1780. 
Seal'd and deliver'd (be- 
ing duly ſtamp'd) in Robert Reynolds, (L. S.) 
preſence of, &c. | 


A Letter of Licenſ to a Debtor, 


TO all people to whom this preſent writing ſhall come: 
We whoſe names are hereunto ſubſcribed, and 

ſeals aflix*d, creditors of, (C. D. of London, merchant,) 
fend greeting. Whereas the ſaid (C. D.) on the day of 
the date of theſe preſents, is indebted unto us ſeverally, 
in divers conſiderable ſums of money, which at preſent 
he is not able to ſatisfy ùnto us, without reſpite and time 
to be given unto him for the payment thereof: Know ye 
therefore, That we the ſaid creditors, for divers good 
cauſes and conſiderations as thereunto moving, have 
given and granted, ard by theſe preſents do give and do 
grant unto the ſaid (C. D.) our ſure and ſafe conduct, 
and free licenſe, that he the ſaid (C. D.) ſhall and may 
ſafely come and go, and reſort unto us, and every one 
of us his ſaid. creditors, to compound and take order with 
us, and every one of us, for all and every of our ſaid 


debts, and to go about any other buſineſs to any other 


perſon or perſons whatſoever, without any trouble, ſuit, 
arreſt, attachment, or other moleſlation to be offer'd or 
done unto him the ſaid (C. D.) his wares, goods, mo- 
nies, or other merchandizes whatſoever, by us, or any of 
us, or by the heirs, executors, adminiſtrators, partners 
or aligns of us, or any of us, or by our, or by — 

* k 
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of our means and procurement, to be ſought or procured 
to be done, from the day of the date hereof, unto the 
full end and term of Vene whole year } next enſuing, 
And we the ſaid creditors, whoſe names are here under- 
written, do hereby covenant and grant, and every one of 
us for his own part, his executors and adminiſtrators, co- 
venanteth and granteth, to and with the ſaid (C. D.) 
that if any. trouble, wrong, damage or injury ſhall be 
done unto him the faid (C. D.) either in his body, goods, 
or chattels, or any of them, within -the ſame term of 
(one year next coming after the date hereof, by us, or 
any of us, his ſaid creditors, or by any other perſon or 
perſons, by or thro? the procurement, conſent, or know- 
ledge of us, or any of us, contrary to tae true intent and 
meaning of this our preſent writing of ſafe conduct, that 
then the ſaid (C. D.) by virtue of theſe preſents, ſhall 
be diſcharged and acquitted for ever, towards and againſt 
him and them, of us; him and his heirs, executors, ad- 
miniſtrators, partners or afiigns, and every one of them, 
by whom, and by whoſe means he ſhall be arreſted, 
troubled, and attacked, or damnified, of all manner of 
actions, ſuits, quarrels, debts, and demands, either in 
law or equity, from the begiuning of the world, to the 
day of the date hereof: In witneſs whereof, we have 


| hereunto ſet our hands and ſeals, the firſt day of March, 


1780, 
Seal'd and deliver'd (be- F. G. (L.S.) - 
ing firſt duly ſtamped) H. I. (L.S.) 
in preſence of, &c, K. L. (L. S.) 


A Bill of Sale. 


K 82 all perſons whom it may concern, That I 
James Jolliffe, of Liverpool, in the county of 
Lancaster, hoſier,] for and in conſideration of the ſam 
of (fifty pounds) of lawful money of Great Britain, to 
me in hand pail, by [William Walters, of London, Eſq.] 
the receipt whereof I do hereby acknowledge, have 
bargaia'd, fold, and delivered, and by theſe preſents ac- 


cording to tae due form of law, do bargain, fell, and 


deliver unto the ſaid [ William Walters] two hundred 
pair mens. hoſe, one hundred pair womens ditto, fifty 
boys ditto; to have and to hold the ſaid bargain'd pre- 

. miſes 
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miſes unto the ſaid I Will Waters] bis executors, p 
_*:* adminiſtrators and aſſigns, for ever. And I the aid Li 
I James Jolliffe] for myſelf my executors and adminiſtra. 

tors, the ſaid bargain'd premiſes unto-the faid | William 

Walters] his executors, adminiſtrators and aſſigns, againſt 

all perſons, ſhall and will warrant, and for ever defend, 

by theſe preſents ; Provided nevertheleſs, that if I the 
ſaid [James jolliffe] my executors, adminiſtrators, or 
aſſigns, or any of us, do and ſhall well and truly pay, 

or cauſe to be paid unto the ſaid | William Walters] his Fi 
executors, adminiſtrators, or aſſigus, the ſum of (fifty- 

one pounds ten ſhillings, as principal and intereſt, lawful 

money of Great-Britain, on the tenth of Auguſt next 

enſuing the date hereof) for redemption of the bargain'd 


premiſes; then this preſent bill of fale ſhall be void and Va 
of none effect: But if default be made in the payment of f 
the ſaid (fifty one pounds ten ſhillings) in part, or in l 


the whole, contrary to the manner and form aforeſaid, 
that then it ſhall remain and be in full force and virtue, 
In witneſs whereof, I have hereunto ſet my hand and ſeal, 
the firſt day of March, in the year of our Lord, 1780. 

Seal'd and deliver'd, &c. James Jolliffe, (L. S.) 


A general Releaſe, 


NOW all men by theſe preſents, That I [Peter 
Parker, of London, brazier,] have remifled, re- 
leaſed, and tor ever quitted claim unto | Francis Free, 
citizen and baker of London,] his heirs executors, and 
adminiftrators, all and all manner of actions, cauſe and 
cauſes of actions, ſuits, bills, bonds, writing obligatory, 
debts, dues, duties, accompts, ſum and ſums of money, 
' judgments, executions, extents, quarrels, controverſies, 
treſpaſſes, damages and demands - whatioever, both in 
law and <quity, or otherwiſe howſoever, which againſt 
the ſaid [Francis Free] J ever had, now have, and 
which I, my heirs, executors, and adminiſtrators, ſhall 
or may have, claim, challenge or demand, for or by 
reaſon. or means of any matter, cauſe or thing, from the 
beginning of the world to the day of the date of theſe 


Elf the bargained premiſes be redeemable, by a limited time, 2 
proviſo of this nature is added, | = 
| preſents 


— 
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* 


ents. In witneſs whereof, I have here-unto ſet my 


and and ſeal, the third da 
Lord, 1780. 


Sign'd, ſeal'd, and deliver'd, | 
(being firſt legally ſtamp'd) Peter Parker, (L. S.) 
Se. 


y of Fuly, in the year of our 


Forms of Receipts, Notes, Bills of Parcels, - 


&c, 


Various Forms of Acquittances, when an Apprentice or 


Servant receives Money 
E mpl oy er. 


L. 10 10 


Received, the 1ſt of May, 1 


for the Uje of his Maſter or 


ECEIVED, the 1oth of Auguſt, 1780, of Mr. 
Peter Paterſon, ten pounds, ten ſhillings, for my 


maſter, Henry Horn, on account, 
Per William Wade. 


780, of Oliver Onſlow, 


ſeventy-five pounds, fifteen ſhillings, and ſixpence, in 


full payment for my Uncle John Jennings, 


LS 


1.75 15 6 


— — — 


Received, the 18th of June, 1780, of the worſhipful 
company of Stationers, eighty ſeven pounds, for my 


brother, George Gregory, 


| 


2— 


87 


— — 


Receive 


— 


Per David Dawſon. 


Per Gabriel Gregory, 


d, the 27th of April, 1780, of Mr. Henry 


Hinton, twenty-five pounds, for half a year's rent, due 


laſt Lady day, for my maſter, Robert Ray, 


= — œ— — 


125 


— 


Per Samuel Simpſon. 


* * 


Received, 


— 


D. 


I 


909 
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Received the gth of September, 1780, of Mr, 


Humphry Higgins, by order and on account of Mr. St 
James Jeffreys, two hundred and fifty pounds, ten thi 
ſhillings, and fixpence, for Mr. Willam Wilſon, and — 
company, 188 | L. 
L. 250 10 6 Per Adam Aſhley. 

Received the 10th of October, 1780, of Mr. Peter hut 
Preſcot, forty-three-pounds, eight ſhillings, and ſixpence, — 
in part of a bill of one hundred pounds, payable to Mr. L. 
Ralph Rawlinſon, due the 1ſt inſtant, " 
LC 43 8 " Per Richard Rogers, anc 

- . ten 

pou 

G Various Forms of Acquittances, upon Receipt of Money, I 
| by Majiers and Men of Bufine/a themſelves. => 

| re 

| | ann 

\ ECEIVED this 4th of May, 1780, of Mr. MW 7. 

John Jardine, two hundred and ten pounds on — 
Accc un, 9 f / 
LC. 210 per Thomas Tate. P 

Received the 5th of June, 1780, of William Webb, 

Eſq. the ſum of four hundred and thirty pounds, in full I ] 
of all demands, for felt and company, 0 
1 per Thomas Tonſon. rar 

Received the 10th of March, 1780, of Mr. David — 
Dawſor, the ſum of five pounds, five ſhillings, in part 
5 my ſalary, c | *. 
45 5 Per Edward Evans. poun' 
— 


Received 1.60 


Jo 


ved 


WY 
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Received the 8th of April, 1780, of Mr, Samuel 
Sims, fifty pounds, in full for the difference of four 
thouſand pounds bank ſtock, _ 


* 
— — 


J. 50 Per Henry Hughes: 


Received the 4th of July, 1780, of Mr. Jacob Jones, 
twenty pounds, in full for one year's intereſt of four 


hundred pounds, due at Midſummer laſt, : \ 
L. 20 | Per George Green. 


Ai | a 
Received the 12th of January, 1780, by the order 
and for the uſe of Mr. Peter Page, of Mr. James Jay, 
ten pounds, and- allowed for taxes and repairs three 
pounds, in full for half a year's rent due at Chriſtmas, 


. 
1. 13 Per Peter Pugh. 
ach | 


Received the 10th of July, 1780, of the executors of 
Henry, late Lord Holland, by the hands of Mr. John 
Brett, the ſum of fixty pounds, in full for my half year's. 
annuity due at Midſummer laſt, | 


L. 60 | Per George Jones. 


— 


Promiſſory Notes by Bankers Apprentices and Servants, 


London, May 11th, 1780. 
PromMiIsE to pay Thomas Trot, Eſq. or bearer, on 
demand, eighty pounds, 


For Mr. Henry Hoare and partners, 
L. 80 Per William Wynne. 


| London, March ty th, 1780. 
I promiſe to pay to the governor and company of the 
bank of England, or bearer, on demand, fix hundred 


pounds, 

For my uncle John Jebb, 
— 
{. 600 Per James Jebh. | 
— — 


London 


3 
— 
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demand, five hundred and ten pounds, ten ſhillings, and 


London, November gth, 1780 


I promiſe to pay to the royal African company, or 
bearer, on demand, five hundred and fifty pounds, ten x 
ſhillings, and ſixpence, for my Maſter, Peter Pitt, / 
4.3% 1% Per Hugh Hill. : 


Promiſſory Notes for a Man's Self, Sc. 


PROuisg to pay to Mr. Robert Rich, or bearer, on 
demand, nine hundred pounds, March 18, 1780. 


L- oo 8 Per Paul Percy. 


I promiſe to pay to the royal African company on 
demand, three thouſand pounds, June 6th, 1780, for 
ſelf and partners, | 


£ 3000 Per George Gay. 


I promiſe to pay to Ralph Ray, Eſq. or order, on 


ſixpence, value received this 19th of June, 1780. 


L. 510 106 Per Francis Free. 


I promiſe to pay to Sir Simon Sim, or order, the ſum 
of ninety pounds in manner following; thirty pounds, 
part thereof, two months after date, thirty pounds more 
the 1oth of May next, and the remaining thirty pounds 
the 29th of July, 1781, value received: Witneſs my 


hand at London, the 28th of June, 1780, ; d 
— | . the « 
Per Peter Pratt. 10 , 


E 
© 
© 


3 London, July 8th, 1780. 
I promiſe to furniſh Mr, Henry Hill, on lemand, with 
bills of exchange to the value of ten thouſand pounds 


Sterling, at the price current, payable to himſclf, or 
Ordre, 
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order, in Antwerp, the next enſuing fair, value of Sir 1 
Charles Aſgill received, i . - 
| 3 4 13 
{. 10,000 Per Robert Renny. 
— 2 , 

] promiſe to pay to Peter Perry, Eſq. or order, the 
ſum of ſixty pounds on demand, after the receipt of a 
bill of exchange drawn the 1oth current, by Paul Price, 
on John James, of Briſtol, grocer, for the like ſum, 

yable to William Wiſe, Eſq. or order, which the ſaid 
Peter Perry, has indorſed to me this 10th of June, 
1780, | 


| 


8 


19 | Per Adam Anſon, 


| 


A Promiſſory Note, mentioning order, is indorſable 
from one perſon to another, which is done by the preſent 
poſſeflor's writing his name on the back of it, and de- 
livering it up to the party, to whom he intends to aſſign 
over his property therein. 

It is unneceſſary to have a promiſſory note, payable to 
bearer, indorſed, if you are ſatisfied the note is good. 

The delivering up a promiſſory note to the perſon who 
ſigned it is a ſuthcient voucher of its being paid; nor is 
there any need of writing a receipt thereon, | 

Promiſſory notes, and book debts, if not legally de- 
manded in the ſpace of ſix years, cannot be recovered 
by law, upon the debtor's pleading the ſtatute. 


6 If you keep a promiſſory note upon demand in your 
own hands above three days, and the perſon it is upon 

ſum ſhould fail, the loſs will be your own; but if he fail 

nds, withia three days, it will light in equity on the perſon 

10re that paid It you. | SEP 

nds 

my 


N. B. Obſerve in Promiſſory Notes, that 
the value received is mentioued : or they are of 
t. uo forge, | | | 


H | BILLS 
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BILLS or PARCELS. 


A Linen-Draper's Bill. 
Mrs. Anne Adams, 
A —_— of 3 * and 1 | 
une Jo 4. PA 6 
20 Els of Holland at 7 6 per ell b 10 0 f 
10 Ells of dowlas at 3 n 0 
1 Piece of cambrick — 4 10 6 
A Piece of muſlin — — . 
50 Ells of diaper at 16 — 3 15 0 
77 7 16 be 
As Hhſer's Bill 
Mrs. Jane Page, 
1780. , Bought of 7 T4 James, 
May 12, 3. 


25 Pair of womens worſted mixt at 4 5 per pair. 
13 Ditto of mens filk —— !! at 14 4 —— 
12 Ditto of mens yarn — at 2 6 —— 
28 Ditto of Norwich hoſe —— at 3 4 —— 
18 Ditto of thread at 3 6 —— 
33 Ditto of womens gloves filk at 5 6 m—— 


A Milliner*s Bill. 


Mrs, More, 
1780, Bought of Anne Anſon, 
June 22, 3. 4, J. 3. 4. 
12 Yds. of flower'd ribband at 2 6 1 10 


0 
5 Pair of Roman gloves at 8 6 per pair 2 2 6 
4 Dozen Iriſh lamb do. at 19 — 3 16 G 
9 Sarſenet hoods, white at Fo — 2 5 0 

10 Fans, French mount at 39 — 117 5 

3 lace 11 10 per yd. 11 4 10 


; 22 15 10 
A China 


as oo. IR. ð ͤ d Ss 
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A China Man's Bill. 


The right honourable Lady Monſon, 
1780, Bought of Luke Lazy. 
March 9, „ 


16 China plates — at o 4 6 each 


10 wn”, ditto x 
Pair of jars and a pair 

4 bealibrs allows as j ** 

A tea table ſet compleat, at —— 4 10 6 

Indian ſprig'd muſlin, 1 ps. | 
qt. 10 yards, at r 

Fine chints 10 pieces — at 0 4 4 per piece 


. 


A Fiſbmonger's Bill, 
Mr. Henry Hall, | 
1780, Bought of Simon Scot, 
May 18, | 43 . 
4 Hundred of haberdine at 6 8 4 per C. 
2 Hundred of Ling at — 18 10 4 


3 Hundred of Stockfſh at 3 10 6 per C. 

2 Caggs of Sturgeon—ato 8 4 per Cagg 
10 Barrels of herriggs — at 2 17 6 per barrel 
74 Dried ſalmon —— ato 6 4 each 


A Teramar's Bill. 
John Jebb, Eſq. 


| Bought of Robert Ray, March 2, 1780. 
15 4. 4. 


20 Of Smyrna Coffee — at 6 6 per ib. 


43 Of Mocha ditto — at 5 10 ———— 
19 Of Imperial tea — at 25 - 0 ——— 
12 Of the beſt bohea — at 12 6 ———— 


14 Of royal green tea — at 17 6 —— 


30 of ſugar double refined at 1 2 ———— 


H 2 | A Pewwterer's 
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A Pewterer's and Braxier's Bill, 
Mr. Evan Ellis, | 
1780, - - HBeoought of Peter Pitt, 
July 16, | . . 4. 
Hard metal plates 4 doz. wt, 271 at o 1 ʒ pr pound 
8 Diſhes do. a monteth, an | . 5 
culiender, wt. 4415. ato 1 7 ditto 
A copper with a diſcharging 20 
cock, wt. 70 55. ; 3.9.3, 0s 17 
Iron work to do. and a crane, } _ Ek 
tot. - at o © 3 ditto 
A ftove-grate, with. ſhovel, 8 17 
tongs, poker, and fender 9 
A large braſs pot and ſaucepan 
WT. 38 1B. —— ato 18 \ 
| ma 
A Cheeſemonger*s Bill. F 
Mr. Adam Andrews, and 
; 1780, 4 | Bought of James Jones, 
November 10, CC qo . £6 4 <4 | 
14 Old Cheſhire cheeſes 6 1 lo at 1 18 6 per C. 
47 Glouceſterſhire ditto 5 1 Bati 13 © — 
41 Tedderditto 3 121 at 2 14 6 —— 
9 Flitches of bacon, wt. 57 ſtone at o 3 6 pr ſtone Mr. 
14 Firkins of butter | at 1 12 o each 
Suffolk butter 13 weys at 8 1 6 perwey Jan, 
: - — I2Y 
9 D 
A Grocer's Bill, 8 Dc 
| | | 20 Dc 
Mr. Thomas Tonſon, 6 Dc 
1780, © Bought of John Johnſon-and Co, $7 De 
March 14, 4 Bo 5+ 24 Do 


Railins 4 barrels I 10 at 115 7 — 
Rice 2 barrels — 2 6 at 4 18 8 —— 
Pepper 2 bags — 2 1 10 at 2 18 10 ——— 
Brimſtone—— 1 2 20 at 2 3 o 
Bees wax 4 Cakes — 3 I 7 at 1 17 6 —— 


PP —  — — — — 


E 
Sugar 3 hhds. nt. 23 3 16 at 1 4 6 per C. 
I 
2 


A Mereaer's 


* 


4 Mercer Bill. 


Mrs. Catharine Collet, ; 
Bought of Patrick Pugh and Simon Sims, 
June 10, 1780, 63 1 
14 Vards of rich brocaded ſattin at 12 6 pr yard 
8 Do. of mohair —— 4% 
28 Do. of Paduaſoy —— at 10 6 —— 
17 Do. of flower'd damaſk — at 8 10 ——— 
44 Ds. of poplin — art 2 8 — — 
14 Do. of Italian Mantua — At 7 6 — 
17 Do. of double Taffety — at 3 1 — 


* 


When the money is paid down, either of the partners 
may write, | 


Received the contents in ꝰ full of all demands, for ſelf 


and partner, | 
| per Simon Sims. 
© 4 gallen Draper”: Bill. 
Mr. Henry Hartley ee | | 
+" "Bought of David Davis and Co. 
Jan. 10, 1780, 4 


12 Yards of Yorkſhire cloth — at 7 6 per yard 
9 Do. of fine Spaniſh black — at 17 -6 ——— 
8 Do. of fine grey cloth — at 16 $8 ——— 
20 Do, of frieze +. at 4 6 — 
6 Do. of fine drab «—— at 14 4 
57 Do. of ſaperfine Spaniſh eloth at 170ͤ — 
24 Do. of livery ſcarlet cloth at 12 6 — 


Receiv'd the full contents, for David Davis 42 
Company, 
W per Daniel Drake. 


* N.B, When the words . in foll of all demands?! are inſtrted 
o ſhilling ſtamp is required. CM | & , 


Hz BILLS 


UNIVERSAL COMPANION. 97 


* _ — — — — — - - 
— — - bad — — 
—— — — 8 = 
— by l 
- — LY 


= aw 


— — 
a4 — 2 — w— — 27 
EL. 


78 THE YOUNG MAN, 


BILLS on BOOK-DEBTS. 


An Upholſterer's Bill. 
The right honourable the Earl of Egmont. 


1780, Bought of Francis Freeman, 

March 10, os 
A rich crimſon damaſk bed laced compleat 80 © 
May 11, A ſet of window curtains and 

vallarce ditto | 3 
June 4, A fine carpet, counterpane, and | 

SE an otter down quilt 1 

July 9, A crimſon velvet eaſy chair, and 8 

4 ſtools ditto — 150 
——17, A wrought bed dimity, and fur- 

niture compleat — EY 


Aug. 12, A down bed, bolſter, pillows, 6 

with a mattreſs and quilt ; 3 

— 14. Chairs 12 with two arm'd do. 
walnut- tree framd — 

Sum L. 217 10 


If a ſervant receives the bill, let the receipt run thus, 
Received the 10th of December, 1 80, of the Right Hon, 


136 10 


the Earl of Egmont, by the hands of Mr. Simon Steward, H 
the full contents, for my 8 885 Francis Freeman, DM 
— Per C. Child. 
A Goldfmith*s Bill. 
The honourable Sir George Saville, Batt, 
1780, Bought of William Weſt, 
March 10, oz, dis. gr. 4. d. 


For a ſilver ſet of caſtors 27 8 9 at 


May 9, Haifa dozen of | 
ſoup plates F 8 8 
12, A filver tea- pot g 
and lamp da . 
June 12, A Arg punch | . 


July 7 * ont; 34 6 8 at 


„ r - 
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A Cabinet-Maker”s Bill, 
The right honourable the Earl of Eſſex, 

1780, : Bought of Willian: White, 
Apil 1 O, ä l. * 
A chimney glaſs and a pair of ſconces 6 12 6 
May 4, A pair of pier glaſſes 8o inches by - | 

20, in gilt frames | do TG 
June 9, A pair of India cabinets 48 each 96 o © 
——24, A fine Indian four-leav'd ſcreen, 6 

: and fire ſcreen 8 

July 15, A book caſe with glaſs doors, and 
a corner cupboard, do | 7 of Ther 
— 28, A walnut-tree table and a ſet of Fg” 


dzeſſing boxes j2pann'd — 
Aug. 9, A tea table and fand plated, wt. J 60 of 


120 0Z. at 10s. per ounce - » 

=—23, Two dozen of fine matted chairs 0 
at 8s, each — — N 8 

4. 261 1 6 


Received the 16th of September, 1780, of the Right 
Hon. the Earl of Eſſex, the contents in full of this bill for 
Mr, William White, | 

8 Per Robert Ray. 


A F aGers Bill, 


Meſſrs. Stone and Strutt, 

1780, - + Bought of John Jacob, and company. 

23 de en 12 | 3. . f J. 4. 4. 
or Serge de Ni | n 

: Prcexchgoyar Lat 4 © per yard 120 0 0 
une 9, Silk drugget 20 0 . 

Fon — ads (at 6 © dutto 

July 1, Grograms 10 at 

eaeh 40 yards | | 

17, Silk camblets20 41 
each 30 yards p 


180 0 0 
30 ditto 60 o o 


4 © ditto 120 0 0 
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Aug. 8, Duroys 50 — M4 30 o per piece 78 © o 


Dec., Sagathiesz g each | 
* he —_ at 16 peryard 37 10 © 
| 1 5 
L+ 592 10 o 
. a 
A Lighterman's Bill. 10 
* I 
Mr. George Green, Dr. | Ju 
1780, To John Jay, de 
May 8, 4 . . . d. 
Coals in thepool o chaldrons at 1 5 o pr ch. 62 10 o — 
Metage of 50 chaldrons at o oO 8 — 1 13 4 — 
Lighterage of ditto — at o 0 10 — 2 1 8 
Whartage of ditto at o © 2 — o 8 4 
Cartaye of ſaid go chaldrons ato 2 6G—— 6 5 0 
* . 72 18 4 2 
| Pies 25 | 
N. B. One and twenty chaldrons are the ſcore of ſea - n 


- 
- 


A Wine Merchant's Bill. 


$ His ( 
Mr. Samuel Scott, : 
Bought of Mark May, 

1780, _ LOOT tart 20 234i 17 
May 20, Palm ſack 20 gallons, at 10 o per gall. May 
June 18, Port Red 40 ditto — at 6 © = 
July 29, Sherry 28 ditto —— at 7 0 ——— — 
—— 31, Rheniſh 16 ditto — at 7 2 ——— * 

& ( 


Aug. 10, White Lifbon 40 do. at 4 8 ——— 
—— 17, A cheſt of Florence agreed for „ 


44 IC 4 4 Brick- 


_ 
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A Bricklajer's Bill. 


Sr Charles Crofts, Dr. | 
To George Gray, for work and materials in his 
| houſe on Cornhill, London. 

1780, | * 4 . 4. d. 
May 16, Bricks 30 thouſand at 16 O pr M. 24 © 
— 28, Tiles 10 ditto — at 18 0—-—— 9 © 
June4, Lime zo hundred at 14 oprH. 21 © 
—— io, Sand 16 loads — at 3 6prL. 2 16 
July 17, Ridge tiles 200 — at 8 o pr H. o 16 
Sept. 19, Work for myſelf 

60 days 
——— Do. for a labourer 60. at 1 6-—— 4 10 
Do. for my man 60 at 2 62 7 10 


— 


4-78 12 


at 3 6 per D. 9 o 


 G100 0 ©0000 


. 


Note, A brick ought to be 9 inches long, 44 broad, 
and 24 thick: 500 bricks are a load, 1000 tiles the like, 
25 buthels are a hundred of lime; about 3000 bricks will 


make a rod of brick-work, viz. 2721 ſquare feet, a 


brick and a half thick. 


* 0 


_ 


A Builder's Bill, 


His Grace the Dake of Marlborough, Dr. 
g To Peter Pine, for work and materials in 


. Blenheim-Houſe. 
das. J. 5. d. J. 5. d. 
» Oaken ti | 
ors the 16 londs Ft 3:0 o aload 48 o o 
e 9 at © 10 6 aload 21 
June 9, Oaken plank 
do feet 


— 10, Norwaydeals6ooat 6 oO o pr H. 36 
— Sixpenny nails 


© © 
at o © 4prfoot 1 6 8 
o © 
30 thouſand 1 eget 


o pr M. 6 


1 * - 
* 
5 o 
F * 
lt 
1 
65 n , 3 
N f 
| - 1 
1 
:, * 
N N 
1 
: 1 | 
1 
1 bl 5 
* 
: n N 
N in 
/ * 
' 4 
1 9 
T 
128 588 
. q 
. 8 any 
| 41 
: j = 1 
1 
IK 
, ay 
: 45 
1 
4 
T . 
N 1 
1 
. © l 
=—_ 
'» 
= 
= 
. 
N wal >: 
ö Js. 
s 
0 
* C1 \ 
11 \ 
A 
| 8 
1 p © 
N 1 
0 
' 
: " 
Fs 
1 [ 
T 
4 
ö 7 
| ( 
x . 
*D 0 
r 3 
1 


rw © on 
„ 


— — 8 n 27 - 
& CONE III — N ”- 
. N 9 — — Ac 
* 


8 THE YOUNG MAN“ 
July 4, Ten groat nails 


ZO00 — 
Aug. 20, Work for my- | 
" ſelf 8o days dar - 


Far 0.14 o pr M. 1 8 
3 6 pr day 14 2 
Do. for 4 men 80 at © 2 6 each 40 o 


— Double quarter oo Jar Fe 


Der o 4 pr foot 1 © 


Note, Deals and nails are 120 to the hundred; 5 o feet 
are a load, and 40 feet a ton of timber, | 


_ | A Corn Chandler's Bill. 


George Gay, Eſq. LOS 
Bought of Peter Pott and partners, 
1730, 6: 


May 19, Oats —— 6 qrs.—at 2 6 per buſhel 
June 10, Beans — 7 buſh at 4 6 ———— 
July 12, Bran —— 9 qrs,—at 1 9 ——— 
Aug. 17, Tares — 14 buſh..at 1 10 
— 6, Peaſe — 18 ditto at 3 gL———— 
Sept. 12, Pale malt 40 ditto at 3 4 ———— 
An Upholterer's Bill. 
Mr. Robert Ruſſel, | 
Bought of Charles Crofts and company, 
1780, „ 


May 9, Superfine blankets 15 pr. at 1 6 per pair 
—— 16, Medium ditto — 14 — at © 14 10 ditto 
—  FHarrateen blue — 4c ps. at © 2 6 pr p. 
June 10, Cheney ditto — 10 — at 1 36 4 ditto 
— 24, Green linſeys — 15 — at 1 4 6 ditto 
July 19, 12 printed callico quilts at o 18 © each 


— 


0 


—— 


A Silkman'; 


O 

. 1 
»——Wainſcot 70 yards at © 3 o pr yd. 10 10 0 
0 

8 


I 


ERS. of. SOV. 


i cot 


et 
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A Silkman's Bill. 


Mrs. Helen Henry, | | 
178% - Bought of William Weſt and partners, 

March 13, . . 4. 3 . 

For Tripoli belladine filk 50 at 17 10 per jb. 

April 19, Legee of Smyrna 24 at 15 6 ditto 

—— 24, A fangot of raw filk 110 at 14 o ditto 

June 10, Do. of Ardas — 120 at 11 8 ditto 

— 19, Gold & ſilver twiſt 16 at 7 o per Oz. 

———— Twiſted filk in grain 14 at 3 6ditto 


An Tronmonger's Bill. 
Mr. Robert Ralph, | 
1780, Bought of Samuel Smith, 
May 12, „ d. 


For Spring door locks with hinges 20 at 4 6 each 
July 19, Bolts 54 pounds ——— at o 10 per ;. 
Aug. 11, Birmingham braſs locks 20 at 8 o each 
——19, A caſt iron back wt. 1 2 16 at 15 6 per H. 
Sept. 11, Sheffield nails wt. 1 3 10 at o ; per ſß. 
——17, Plate iron wt, —— 4 1 8 at © 7 ditto 


— — 


A Druggift”s Bill, 
Mr. Jacob Jones, 
1780, Bought of Thomas Thrale, 
June 16, 2. 1 


For galls wt. 2 Gr. 17 Tr. IB. at o © 10 per j. 
July 29, Meſtica cochineal 24 at 1 14 6 do. 
Aug. 17, Scan mony 14 at o 9 o do. 
—22, Gum Arabic — io ato o do. 
Sept. 3, Saſſafras — 4 hundred at o © 4 do. 
——23, Opium — 12 pounds at o o 7 do. 


 Tobacconift”s 


— 2 3 2 
2 ——ü—ä—ä itunes me ba = ATT Es _- 8 he —_ _ 
— — —— ERS. >< Ht fn > — — — — 
* 5 9 3 — | — 3 _ 
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4 TobacconifÞ's Bill. 
; Mr. George Grey, | 
EN. of William Wren, l 
1780, 4. . ä 


March 24, For 2 hhds. of beſt #* 
bright tobacco qt. nt. 11 C. at © of Ne 
June 12, 1 box of. Oronooko- 5 


12 — — —— — 


qt. nt. 80 fþ. 
20, 4 bags of old Wan 
qt. nt, ro * 
July 28, 1 bd. 2 . 608 
tr. 84 is nt. 211 10 6 
— zo, 2 rolls qt, nt. 76 4 — 


Bo 


* of PARCELS, uſed by Merchants, and Whole ſal: 
Dealers. 


Mr. Francis Free, London, June 9, 1780, 

Bought of Nathan Norton, 6 bales of French cloth, to 
pay at 9 months, as follows, vix. 

| „ * . 

No. 1 qt. 2 ps. dowlas at 4 10 o per ps. 9 o 

5 ps. ditto. at. 5 o o ditto 25 0 

6 ps. ditto at 3 10 oditto 21 © 

3 ps. lockramsat 3 12 oditto 10 16 

4 ps. ditto at 2 10 oditto 10 o 

7 ps. ditto at 1 18 o ditto 13 6 


FN 


SGK 
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Peter Pott, Eſq. Nov. 19, 1780. 
Bought of Henry Holmes and partner, 8 bags of 
Farnham hops for ready money, 


Gu Oo Wo 
No. 1 . n 
2— "OS BETTY 
3 @ --.J 0 
13 2 6 
1 
C———— 2 10 
7. 3 20 
8 1 2 
C. 25 0 24 at 15. per pound C. 141 4 © 
Mr. William Wynne, London, June 9, 1780. 
Bought of Peter Pratt, 6 caſks of Barbadoes ſugar, at 
3 months, viz. -' 
Ci. q. t. | d. 15. 
I——wt,—-0 1 24 Tare 2 10 each 
2 — 7 2 18 : 6 multiply 
j———— 3 10 _— 
1 2 4 C. 3 2 4 
5 —6 1 20 — —— — 
6————7 2 12 p 
4. - 
0 Groſs 44 2 20 
0 Tare 3 2 4 
. J. J. a. — 
5 © Nett 41 © 16 at 2 16 o per C. 115 40 0 
1. 4 — — 
5 0 
2 0 
— 


peter 
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, 


The Form of a Bill of Lading. 


; Hipped by the Grace of God, in good order 
8 and well-conditioned, by Thomas Traffic, of 
London, merchant, in and upon the good ſhip 
called the (Hopewell of London) whereof is maſter 
under God for this preſent voyage (Samuel Seaman, 
of London, mariner) and now riding at anchor in 
(the port of London) and by God's grace bound 
for (Cadiz) that is to ſay 1 (bale of broadcloth, 
CD and 1 trunk, containing five hundred pair of filk 
No. ſtockings, contents, &c. as per invoice} being 
' 1,2 marked and numbered as per margin, and are to be 
delivered in the like good order at the ſaid port of 
(Cadiz) the danger of the ſeas only excepted, unto 
(Mr. Peter Purchas, merchant there) or to. his 
_ aſſigns, he or they paying freight for the ſaid goods 
(three pieces of eight per C. Wt.) with primage 
and average accuſtomed, In witneſs whereof, the 
ſaid maſter or purſer of the ſaid ſhip hath affirmed 
to (three) bills of lading, all of this tenor and date, 
one of which (three) bills being accompliſhed, tb. 
other (two) to ſtand void. And ſo God ſend the 
good ſhip to her deſired port in ſafety. Amen. 


Dated in London, the iſt of June, 1780, inſides and 
contents unknown to 
Samuel Seaman, 


| Note, The ſeveral words included in the parentheſis, are 
to be put into the ſeveral vacant places that are in 4 
blank bill of lading. 


Note alſo, Average is the general allowance made to the 
maler of the ſhip, of 1d. or 2d. in every ſhilling 
freight; primage, a ſmall allowance to be diſtributed 

-. amurg the ſailors. 


The 


* 
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: The Form of an Invoice. 

Port- Royal in Jamaica, May 6, Arno 1780 

NVOICE of five Barrels of Indigo, five 
Sugar, and five Hhds. of Pimento, ſhipped on board 


the Adventure of London, Robert Rudder commander, 
for account and riſque of Timothy Tradewell, of Lon- 
don, merchant, being mark'd and number'd, as per Mar- 


Example. . | 
viz. Indigo 5 B J. I. d. 
I F | | 
No 143 
180 wad 
to 146 
125] 152 
172 
756 15. Nett, at 27. 2d. Per 1B. 8118 — 
— ö 
Sugar 5 | 
Hhds, - Tare | 
C. qr. Ih. C. qr. 15. C. qr. 5. 
12611 1-3-27—1-2-19 Groſs 68-0-00 
to {t2-2-19—1-3-00 Tare 8-3-12 
130|1 3-2-1 3—1-2-16 | 
E - 181-711 Nett 89-0719 


135 


Pimento 
5 Hhds Tare 
B. 15. 
332 —84 


410—81 


370 —70 
412—82 


— — — — — 


15 -1-10——1-3-22 


— — —— — 


63-0-00—8- 3-12 


396—7 2 Nett 1537 at 1114. per J6.. 731211 


1926—389 


Errors excepted per A. B. 


gin; contents, coſts and charges, as in the following 


t6. 
1926 Groſs 
389 Tare 


Charges 
To Colt of 5 Barrels and 
10 tHhds. 4-7-9 f 
To Storage 47 9 
231018 " 


To Commiſſion at 5 p. C. mM 10 


I 2 ; Buſli- 


Hhds. of 


at 245. p. C. 4 5 2 


= — - - 
—Y — —7— — — — 4 1 = * we TS. 
9 


— —-„- . OS — ——,ę:Ʒjꝗʃtðĩir;·c ————— — 
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Buſineſs at the Waterſide, concerning exporting and im. 
forting of Goods, &c, Entering them at the Cuſtom- 
houje, &c. | "> 


Wies there are goods to export and ready packed, 


&c. there mult be firſt made a bill of entry, (as 
it is called) of the contents, after this form, viz. 


In the Happy Return, Stanley Stern; for St. Kitt's. 
Thomas Traffic, 
Four bales of Linen. 
Six cheſts of Hardware, 
Of theſe bi'ls there muſt be ſeven, one of which muſt 
be in words at length, and the other may be expreſſed in 
figures: Theſe are by the clerks of the. cuſtom-houſe 
entered into ſeveral books for that purpoſe. If ſome 
goods pay cuſtom, and others not, then there muſt be 
made two entries; one of thoſe that pay cuſtom, and 
another for thoſe that pay not; and likewiſe you mult 


have two cockets. - | 
A cocket teſtifies the payment of all duties; and is 


writ on a ſmall piece of parchment in the following words : 


Know ye, that Thomas Traffic, merchant, for four bales 
of Linen, and fix cheſts of Hardware, in the Happy 
Return, Stanley Stern, for St, Kitt's, that he hath paid 
the duties. Dated May 4th, 1780. | 


On the backſide of the cocket you muſt ſet down the 


| maike, numbers, and quantity of the goods expreſſed in 


the inude. When on clean paper you tranſcribe your bill 
of entry, upon which.a ſhipping bill will be made out, on 
the back of tnis ſignify the marks, numbers, and contents, 
as before on the cocket ; both which being thus endorſed, 
you are to deliver them to the icarcher at the water: ſide, 
who depoſits them in the office ull the. going away of the 
ſkip, and then they are delivered to the captain or maſter 
of the ſhip. | 

I you have not judgment or experiente enough to 
enter your goods yourſelf, it is but applying to any one 
of the clerks of the long- room, who make it there buli- 
neſs. (and good buſineſs too) to enter people's goods; — 


5 © „ 


T 
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for a ſhilling (you giving them the contents) they will 
write your bills and paſs your entries, without giving you 


any farther trouble, or your running the riſk of making. 


—_ 


any falſe entries, &c. 


Entry Inwards, 


HE ſhip being arrived, ſearch the entry-book * | 


the long-room, and you will find the name of the 
ſhip and captain, as alſo the waiters that are to attend the 
delivery of the ſhip, and at what key the goods will be 
landed, The entry inwards runs thus : 


In the Speedwell, Matthew Manſbip, from Barbadces. 


45 Hhds. of ſugar, &c. 
64 Puncheons of Rum. 

There muſt be eight of theſe bills, (though but ſeven 
outwards) and one of thefe muſt be in words at length 
(as well as one of the ſeven bills outwards) which is tor 
the warrant of delivery, and muſt be ſigned by the perion 
in whoſe name the goods were entered, and the mark 


alſo in the margin; which being done, and the fee for 


entry, and cuſtom paid, you will then have from the 


land-watters a warrant for the landing and receiving your 
goods, 


foreign goods formerly imported ; theſe goods being to be 
ſent abroad, or exported to another place or country, by 


a native of England, within twelve, or a ſtranger within 


nine months after importation, entitle the exporter to a 
drawback of part of the cuſtom paid at the importation 
of the ſaid goods (producing a cert ſicate from the 


Comptroller that they have paid the duties inwards.) 


And the debenture of cuſtom drawback runs thus : 
Debenture. 


IMOTHY Tradewell, natural born, did, Se. 
make an entry with us of tour thouſand ells of 
broa4 German linen, in the Dolphin, Captaia Henry 


13 1 


When goods are to be exported by certificate, viz. 


Hoare, for Barbadoes, the ſubſidy, &c. was paid inwards 


| 
| 
i 
10 
iN | 
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by, &c. as appears per cerufcate of the collector in- 
wards: And for farther manifeſtation of his juſt dealing 
therein, he hath alſo taken oath before us of the ſame, 


Cuſtom-Houſe, London, 4th June, 1780. 


The Oath. 
Inrat. T. T. That four thouſand ells of broad Ger- 


man linen, abovementioned, was really ſhipped out, and 
bath not been relanded in any port or creek in England 
or Hales, ſince laſt ſhipped, May 26, 1780. 


The Certificate Cocket. 


London : Know ye that T. T. for four thouſand ells of 
broad German linen, paid per, Cc. the day, c. laſt 
late unladen, and now in the Dolphin, Capt. Henry Hoare, 
for Bariadces, Dated the 4th of June, 1780. 

This Certificate Cocket is gained by applying to the 
books of the importer, to know the day, &c. when the 
cuſtom inwards was paid, and by whom; which carry to 
the long room in the cuſtom-houſe, and deliver it to the 
comptroller's clerk of the ſubſidy inward and outward, 
with an.account of what you would export, &c. 

A little before was mentioned at what key the goods 

mould be landed, and therefore here it is proper to name 
the keys (or ratner Quays) and wharfs that goods are 
uſually landed at, which are theſe, wiz. | 

Somer's key, Swart's key, Wiggin's key, Bear key, 
Dice key, Cuſton;-houſe key, Potter's key, Wool key, 
Gail:y key, Brewer's key, Ralph's key, Cheſter's key, 
Lyon's key, Cox's key, Hammond's, Young's and 
Gaunt's keys. And the wharfs are freſh wharf aud 
Botclph wharf. | 

Beſides theſe, there are certain places called Docks, 
which are harbours cut into the land, where there is no 
current, but only a flo and ebb, occaſioned by the riſe 
and fall of the tide in the river Thames; and theſe are 
convenient for the lying of veſſels, hoys, lighters, barges, 
and boats; and are theſe, vix. 

| Billingigate 


my, ey, 4 2. 


. 


„ 1 © GG _— 
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Billing (gate dock, Sabb's dock, Tower dock, St. Ca- 
tharine's dock, Wapping dock, H-rmitage dock, Exe- 
-ution dock, and Limetvuſe dock. And above bridge, 
Queenhithe dock, Puddie dock, White Friars dock, and 
Scotland-Yard dock. And upon Southwark or Surry 
fide, are Saviour's dock, below the Bridge- Yard, and 
ſeveral others ſor private uſes. But more particylarly 
eminent on that fide of the water, is the Bridge Yard for 


landing ſundry ſo ts of merchandizes, but chiefly from 


the poris of England. 


Of Wharfage and Ligbierage. 


HARFINGERS have ſeveral managers over 
them, and alſo a committtee to redreſs grievances, 
&c. and clerks of the ſtations," with lighter managers, 
and have the letting of many ware ouſes (which are now 
very fine and commodious, being rebuilt fince the ſad 
fire in Thames-ſtreet) cellars, &c. and have the pri- 


vilege of keeping lighters for the carriage of goods to and 


from ſhips. 


The Rates of Wharfage. 


Are generally computed at 124. per ton, whether out- 
ward or inward ;. excepting ſugar from the Weſt Indies 
which pays 25. per ton, 4 nds deing accounted a ton 
(though they weigh more) Crainage is included in the 
12d. per ton whar 


the Weſt-Indies; and for wine and other goods the 
lighterage is half as much as the wharfage, 


age, and for lighterage, the wharfin= 
gers have 12d, for 4 hog ſheads of ſugar that comes from 
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Of ARITHMETIC. 


6 AVING thus given the reader a tolerable notion of 
. the different forms of receipts, notes, bills of 
parcels, &c. to be uſed in buſineſs; We ſhall next pro- 
ceed to Arithmetic, the knowledge of which is ſo indiſ- 
penſably neceſſary, not only in trade, but in almoſt all 
the common affairs of life. | 

And firſt of Notation and Numeration. 

In Notation we muſt obſerve, that all numbers are 
generally expreſſed by the ten characters following, wiz, 
One, Two,T hree, Four; Five, Six, Seven,Eight,Nine,Cypher, 

3 777 a O 

Nine of theſe are called fignificant figures, to diſ- 
tinguiſh them from the cypher, which of itſelf ſignifies 
nothing; but, as it is placed, it ſerves to increaſe the 
value of the next figure or figures that ſtand before it; 
as 4 is but four; but before the cypher thus, 40, the 4 
becomes forty, &c.——We are to note, that every one 
of the above nine figures or digits, has two values; one 
certain, and nother uncertain, the certain value is, when 
it ſtands alone by itſelt; the uncertain is, when joined or 
placed with other figures or cyphers; for, when any one 
of theſe figures ſtands alone, it ſignifies no more than its 
own ſimple value; as 2 is but two, 3 but three, 4 but 
four, and 5 no more than five, &c. And this is the 
certain value of a figure; but, when another figure or 
eypher is annexed, they are then encreaſed in their value 
ten times: as 2, or 2 units, - or ones, or 2 tens, or 
twenty, 3 to 3 tens or thirty, 4 to 4 tens or forty, and 
5 to 5 tens or fifty; as thus, 21, twenty-one; 32, thirty- 
two; 43, forty-t.:ree; 54, fifty-four, &c. Again, if 
any of the ſaid figures ſtand in the third place towards 
the left-hand, t.ey then ſignify ſo many hundreds as 
fingly they expreſs units or ones; as 200 is two hundred, 
300 three hundred, 400 four hundred, 500 five hundred, 
&c. If any of tim poſſeſs the 4th place towards the 
left hand, they are ſo many thouſands as they contain 
units: And ſo any, or every figure, increaſes by a * 


— 


* ae Then AN 


In | 
pet th 
tens, 
66, fi 
Again 
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fold proportion, from the right-hand to the left, according 
to the place it ſtands in; ſo that two may be but two, or 
twenty; two hundred, or two thouſand, In the firſt 
lace, 2; in the ſecond 20; in the third 200; and in 
the fourth place, 2000, &c. This therefore is the un- 
certain value of a figure; But the true value of figures in 
conjunction may be fully learnt and underſtood by the 
following table. 0 _ Nez 


% 


The Numeration Table. 


1 = 
32323 28 CY | 
388 83 38 S 2 
35588 28835 — 3 > 
Ingavi=vat 443 
85 888833838 2 2 22 
 vxbubRSubkkEnaSS ESE 5 
1234567890184 123 456 789 012 
1234567890 1 I2 345 678 gor 
1234567890 I 234 567 890- 
123456789 123 456 789 
12345 678 12 345 678 
1234567 I 234 567 
123456 123 456 
12345 12 345 
I 2 3 4 I 234 
12 3 I23. 
0 12 
I I 


In order to read any number with eafe and exactneſs, 
get the words at the head of the table by heart ; as units, 
tens, hundreds, thouſauds, &c. and apply them thus; 
56, fix units, fix, and 5 tens, fifty, that is, fiſty-ſix, 
Again, 456; 6 units, fix; g tens, fifty, and 4 hu! dreds, 
| four hundred; that is, four hundred and fifty-ſix. One 

| more, 
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more, 3456; 6 units, fix; 5 tens, fifty; 4 hundreds, 
four hundred; 3 thouſands, three thouſand ; therefore 
the ſum together is, three thouſand four hundred fifty- ſix. 
Read the 4th line from the top, viz. 123456789 ; here 


the valuation of the figures is from the right-hand to the in 
left, as 1 in the ninth is hundreds of millions, but to be bo 
read from the left-hand to the right ; thus, one hundred and 
twenty-three millions, four hundred fifty-ſix thouſand, Fo 
ſeven hundred eighty- nine. But any number may be Th 
read yet more intelligibly, wiz. by ſtops, thus; make a for 
comma after every third figure or cypher, beginning at VI 
the right-hand, and proceeding on towards the. left ; for 
diſtinguiſhing thereby every third place into hundreds, as XV 
hundreds of units, hundreds of thouſands, hundreds of ſor 
millions, and hundred thouſands of millions, &c. Let Kc. 
us, for example, read the firſt line of the table; the laſt XL 
place in valuation is hundred thouſands of millions, and for 
to be pointed into diviſions thus, 123, 456,7 89,12; and 71, 
read as follows, one hundred twenty- three thouſand, four for 
hundred fifty · ſix millions, ſeven hundred eighty- nine thou - CC 
ſand, and twelve: that is, no hundreds, but twelve. Again, DC 
read the following number, viz. 276,245,678,921,460; the 
here the firſt point or period is betwixt 4 and 1, and the Y 
laſt between 2 and 6, and to be read thus; 276 millions ſupe 
of millions, 245 thouſands of millions, 678 millions, 921 VII 
thouſands, 460 units or ones. The foregoing Table of whe 
Numeration is on the right-hand divided into periods, ſupe 
for the eaſier reading thereof; and the like 1s frequently IV, 
done in the exchequer, bank, lottery tickets, &c. nine! 


- 


Numbers to bs read or written, \, 


96, Ninety-fix 

242, Two hundred forty-two 
7924, Seven thouſand nine hundred 24 

5 4006, Fifty-four thouſand and fix 

524707, Five hundred twenty-four thouſand 707 
4606240, Four milllions 606 thouſand 240 

62700471, Sixty-two millions 700 thouſand 471 
474960204, Four hundred 74 millions 960 thouſand 204 
4214607042, Four thouſand 214 millions 7 thouſand 42 
470706420042, Four hundred and 70 thouſand 700 
; millions 420 thouſand and 42 


\ 
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Of Numerical Letters, 


Sometimes numbers are expreſſed by letters ; eſpecially 
in the Bible, to ſignify the chapter or pſalm; at the 
bottom of title pages of books, for the date of the year, 
and frequently in 1nſcriptions on funeral monuments, &c. 
For which reaſon *tis neceſſary to know how to read them. 
Therefore obſerve, that I. ſtands for 1. or an ynit, II, 
for 2. III. for 3. IV. or 4. V. for 5. VI. for 6. 
VII. for 7. VIII. for 8. IX. for 9. X. for 10. XI. 
for 11. XII. for 12. XIII. for 13. XIV. for 14. 


XV. for 15. XVI. for 16. XVII. for 17. XVIII. 


ſor 18. XIX. for 19. XX. for 20. XXI. for 21, 
&c, XXX. for zo. XXXI. for 31, &, XL. for 40. 
XLV. for 45, &c. L. for 50. LI. for 5 1, &c. LX. 
for 60. LXI. for 61, &c. LXX. for 70. LXXI. for 
71, &c. LXXX. for 80. LXXXI. for 81, &c. XC. 
for yo. XCI. for 91, &c. C. for 100. CC. for 200; 
CCC. for 300. CCC. for 400. D. or Ig. for 500, 
DC. for 600, &c. M. or Cly. for 1060, &c. Thus 
the year 1780 is wrote MDCCLXXX. 

When a letter of inferior value ſtands after ohe of 
ſuperior, its value is to be added thereto; thus, VI, 
VII, and VIII, ſignify fix, ſeven, and eight. But 
when a letter of inferior value is placed before one of 
ſuperior, then its value is to be taken therefrom: thus, 
IV, IX, XL. and XC, fignify four; nine, forty and 
ninety, . 


4 D Þ 1 TEE 


F the putting together two or more numbers or ſums, 
ſo that their total value may be diſcovered or 
known. | 

Here we muſt always obſerve to ſet the numbers to be 
added, orderly one under the other; that is, units under 
units, tens, under tens, hundreds under hundred, &c. as - 
in the ſubſequent examples. 


Addition 


— 
4 
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Addition of Numbers of one Denomination, 


Tard... Gallons, Pounds. 
: "A 
wy VP 22 2 
8 8 8 848 3232 
2 th — * T-9) 
N 7 5 6 57962 
4 2 4 3 2 2974144 
6 8 6 78 1 
8 6 696 67 
2 4 4 2 2 2492 
4 2 678 6 3.90 
2 8 6 116 2 247484 


Ia addition of ſimple numbers, whether it be yards, 
gallons, pounds, or any chigg elſe, remember to carry 
1, for every 10 you find in the row or rank of figures 
being unites, to the next row of tens; and the like from 
the rank of teus to the row of hundreds, &c. and what- 
ever it makes in the laſt row, you muſt ſet it down, 
amouat to what it will Thus: - 
The numbers above are ſet down in order, as before 
directed; that is, units under units, tens under tens, 
Kc. as may be plainly underſtood, by being indicated 
at the h ad of each row or rank by unit:, tens, hun- 
dreds, &c. Then in caſting up each example, to know 
its total, I begin at the right hand, or units rank, 
of the firit example, and ſay 2 and 4 is 6, and 6 is 12, 
and 8 is 20, and 2 1s 22, and 4 1s 26; in wnich row 
there are two tens and © over; wheretore I ſet doun 6 
juſt under its own rank, and carry two io the next row, 
and fay, 2 that | carry and 4 makes 6, and 2 is 8, and 
8 is 16, and 6 is 22, and 4 48 2G; and 2 is 28; and this 
being the laſt row, I ſet down the amount, wiz. 28; 
. ſo that the total number of yards is found to be 286. 
And the amount of the next or ſecond example, is found 
by the ſame metnod to be 3562 gallons. And, in the 
third and laſt example, the total number .ot pounds is 
found to be 247483. And fo the total of any other 
example of the fame ki d, viz. ſimple numbers of one 
denomination, may be found. Note, That when any . 
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te ranks amount to juſt 10, 20, 30, 50, &c, then you 
muſt ſet down the o under its proper rank, and carry 
either 1, 2, 3, 4, or 5, according to the number of tens 
that you find, to the next row. I his you muſt always do 
in every- roy but the laſt, where the Whole amount muſt 
be ſet down without any reſerve or carriage in the 
mind, becauſe there is no other row or mal to carry 
to, as Was hiliehd before. 0 


Addition 7 mix d Numbers. 


Mie, . 89885 make 1 penny; 12 pence. make 1 
killing; 20 ſhillings make 1 pound ſterling. | 

Libra in Latin ſignifies a pound; J. therefore ſtands 
for pounds. 

Solidus in Latin ſignifies 2 ſhilling ;/ 34. therefore ſtands 
for ſhillings. 

Denarius in Latin ſignifies a penny ; ; 4. therefore ſtands 


for pence. 


Quadrans in Latin ſignifies a farthing; g. therefore 
ſtands for farthings. 

Obſerve, that \pounds be ſet directly under pounds, 
ſhillings under ſhillings, pence under pence, and farthings . 
under farthings. 

But, before you proceed, get this Table of Pence by 
heart; thus, zod. is half a crown, then 60g. is 52. 
Again, 40d. is 3s. 4d. then 804. is bs. 84. Again, 
50d. is 45 24. then 100d. is 85, 4d. Ke. | 


d. 3. d. J. . 2. 
20 i 1 8 20 1 1 0 
30 — 2 6 30 1 10 
\ e 8 
50 — 4 2 50 —2 10 
Go — 5 © 60 1 0 
70 — 5 10 70 ——3 10 
rns ee 
100 — 8 4 100 —5 0 
llO—— 9 2 llo——5 10 
0Q::0,, 


* 
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The uſe of theſe Tables is this: whenever you are 
caſting up any ſum of money, you begin at the right. 


hand (as before in ſums of one denomination) ſuppoſe 


at the place of pence, then if the rank, row, or deno- 


mination of pence amounts, from the bottom to the top, 
to $65 your table of pence tells you, that 50d. is 4s, 
and 2d. to which adding 64. the ſum is 4s. 84. It to 


924. the table tells you, that 90d. is 75..6d. which with 


24. over is 74. 8d. And if to 819. the table ſhews that 
Bod. is 6s 84. and 1d. more makes 6s. gd. &c. | 

The Shilling table ſerves to lead you to a quick re- 
collection, how many pounds there are to ſo many ſhil. 


lings; as admit the rank of ſhillings ariſes to 575. the 


table ſays that 50s. is 21. 10s. and 7s, over make 2/. 171. 
If to 845. the table declares, that 8os. is juſt 4/. and 47. 


over, make 40. 4s. If to 1125. the table tells you that 


1008, is 54, and 125, make 51. 125, &c. 


Addition of Money. 


Money owing, and Money received as follows : 


(1) | „ (a) 
Mr. Adams 4 12 6] ff Tobacco 46 10 
Mr. Brett 7 06 Sugar 79 16 
Mr, Cuſt 4 12 of |. Indigo 42 18 


Ow. } Mr. Dow 6 17 Rec. Broad cloth 66 12 
Mr. Eaton 5 06 6| for J Canary 90 16 


G O0 O04 w on 


to 
Mr. Franks4'12 33 [ Port wine 84 07 
Mr. Green 6 oc o Rice 24 12 
Mr. Hunt 5 15 LLogwood 60 10 
45 02 1 - 496 02 10 


4 


T begin with the right-hand rank, that is the pence 
in the example of money owing, and ſay 4 and 3 is 7, 
and 6 is 13, and 7 is 20, and g is 29, and 6 makes 35 
pence; now 30 pence, according to the table, is 25. 64. 
and 5d. more makes 25. and 114. I ſet down 11 exact 
under the rank of pence, and ſay, 2 ſhillings that I 
carry (which I do to the rank of ſhillings) and 5 wy 


Se ef Vie ³ðW⁴A u oo 
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and 2 is 9, (for I take firſt only the units rank of ſhit- 
lings) and 6 is 15, and 7 makes 22, and 2 is 24, and 
6 is zo, and 2 makes 32: and now being come to the 
top of the ſum, and it making 32, I come down with 
the tens of ſhillings, ſaying 32 and 10 is 42, and 10 is 
52, and 10 is 62, and 10 is 72, and 10 makes 82 
ſhillings; and the table telling me that 80 ſhillings is 

pounds, I know therefore 8 27. is 4. 28. wherefore I 
et down the odd 25s. juſt under the row of ſhillings, 


and carry 4 pounds to the pounds; faying 4 that 1 


carry and 5, is 9, and 6 is 15, and 4 is 19, and 5 
is 24, and 6 is 30, and 4 is 34, and 7 is 41, and 4 
makes 45 pounds; ſo that the total of thoſe ſeveral 


ſums of money, due to the ſeveral perſons, amount to 


451. 2. 11d. | | 
In. the example: of money received, I begin at the 


right-hand rank as before, and ſay 6 and 4 is 10, and 
is 13, and g makes 22, and 22 pence being 1s. 10d. 


ſet down 10 and carry 13. to tae. ſhillings; ſaying 1 
that I carry and 2 is 3, and 7 is 10, and 6 1s 16, and 2 
is 18, and 8 is 25, aud 6 makes 32; then I come down 
with the tens, ſaying, 32 and 10 makes 42, &c. and 
find at the bottom it comes to 102 ſhillings, Which makes 
51. 25. I ſet down 25. and carry 54, to the pounds; ſaying, 


5 that 1 carry and 4 is 9, &c. 1 find that at the top u 


amounts to 56, whereof I ſet down 6 exactly under its 
own rank, wiz, the rank of units of pounds, and carry 
3 for 3 tens that are in 30; for at all umes iu the addition 


of the left-hand denomination, whether it be money, 


weight, or meaſure, that is, in the denomination of 
pounds, tons, or yards, you muſt for every ten carry 
one to the next row, &c. ſaying, 3 that | carry, and 6 


is 9, and 2 is 11, and 8 is 19, Ec. and 1 find that 


at the top it come to 49, &c. wheretore I ſet down 49 
to the lett-hand of the 6; and the total amount of the 
money received for thoſe particular goods or wares 


fold is 496/. 27. 108. 


100 
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More Examples for Practice. 


1. d. 


| J. 4. " VE * J. A, 6” 
17 12 64 146 1231 4 10 6 
26 10 2 287 10 9 0079 
50 00 © 46 16 6 100 0 
44 12 83 100 00-0 I O01 © 
60 14 0 72 12 4 o 04 6 
29 16 63 69 16 62 o 10 0 
16 10 0 460 12 9 4144 
20 O O 49 10 © o 07 6 
27 11414 - 7 12 44 o 01/6 
17 O4 © 22 10 © o 02 6 
, ©. 20 $03 164 12 9 3 10 9 
- 46 16 © 75 10 6 1 10 © 
377 17 7 1303 1691 18 00 4 


Addition of Avoirdupeis. 


By this weight are weighed all kinds of grocefy 
u 


goods or wares, or goods 


bject to waſte; as tobacco, 
iugars, fruit and drugs; as alſo fleſh, butter, cheeſe, 
allum, tallow, iron, braſs, copper, lead, tin, pewter, 


Pitch, tar, roſin, hemp, flax, ſoap, falt, Sc. 
A4. table of this Weight is as follows, & c. 


4 Quarters make 1 dram, marked gr. 


16 Drams 1 ounce ox. 

16 Ounces 1 pound lb. 
23 Pounds 1 quarter of a hundred, 

weight, 112 pounds 9s. 

4 Quarters 1 hundred weight C. 

20 Hundred weight 1 ton F, 


23 


UNIVERSAL COMPANION, 1a 
4 28 10 4 28 4 25 10 16 16 


C. gra. 6. C. gre. Ib. C. grs. 16. ib. oz. dr. 
1 


5 1 16—24 1 12 9g. 1 

4 2 24—42 2 o 4 3. 26 42 14 15 
6 3 96—16 1 12 7 1 oo 64 10 11 
7 1 12—25 3 24 5 3 27 29 9 10 
9 0 20—19 © 20 4 3 02 16 12 13 
65 2 0—26 1 22 2 2 o2 27 13 14 


39 3 22 154 3 6 34 3 17 206 og 1t 
In theſe examples, the manner of proceeding is the 
ſame as in the former, obſerving that the number of units 
of each leſſer denomination, which make an unit of the 
next greater, found by the. preceding table, is placed a- 
dove each rank of number; that is to ſay, in the firſt ex- 
ample, 28 the number of pounds contained in a quarter 
of an hundred weight, is placed over the column of 
pounds ; now that column, when added up, makes 78, 
which contains two 28's and 22 over, wherefore I ſet 
down 22 under the column of pounds, and carry 2 to the 
column of quarters, and fo on. un 
Note, That in weighing at the water - ſide, or elſewhere, 
they do not weigh by the ton, though ſome goods are ſold 
by it, as iron, logwood, cheeſe, &c. but by the hundred, 
quarters, and pounds, which are afterwards reduced to 
and computed by tons. | | 


Addition of Troy Weight. 


By this weight ate weighed jewels, gold, ver, pearls, 
and medicines, and the uſual denominations are "pounds, 
ounces, penny-weights, and grains, as in the following 


, ix. A 
24 Grains make 1 Penny-weight, 85 
20 Penny-weights 1 Ounce, and 


12 Ounces 1 Pound Troy: 
2 K 3 189 


- — — — — 


i" 
19 
| 
1 


proof is to caſt the ſum downwards (beginning at the i 


wee. © 


THE YOUNG MAN's' 


Examples of Troy Wei gbr. 


6 Ingots of Silv. wt. vi. 10 12 20 24 12 20 24 


No. Ib. ox. pau. gr. Ib. oz. pau. gr. ox. pw.gr, 


1 Wt. 4 05 12 10 14 06 10 11 204 1014 


5 04 1617 24 10 1112 96 0% 17 


2 
r Io 16 22 - 
"4 . 4 06 % 12 © £210" 12 4 36 16 20 


5 01 11 32 1 1671 12 435 243. 10: 23 
4 11 12 13 21 07 99 17 96 19 12 


28 06 00 12 122 o5 OI 12 767 17 02 


If what was before ſaid be duly obſerved, the perfor: 


mance, of the above examples will be attended with no 


| How to prove Addition. 


] N all additions, whether of ſimple numbers, that is, 


numbers of one denomination, or in examples com- 
pound, that is of divers denominations, as pounds, {hil- 
ings, pence, and farthings, &c. the readieſt method of 


the ſame upwards, beginning at the bottom 


as you 95 
SS I, &- ö 4 1 
and if that operation produces the ſame total, the work 


is certainly right; and this is much better, and more 
ſenſible than the common method uſed in ſchools, of ma- 
king two totals, by omitting the upper line in the ſecond. 


I might here, alſo give ſeveral examples of other additions, 


ſuch as apothecaries weight, cloth, liquid, dry and long 


+ meaſures, time, &. but the ſame method ferves for any 


of them, having relpect to the tables belonging to thoſe 


* * 


ſeveral denominations, which are as follow, &c. | 
A Table of the Parts of Apothecaries Weight. 
20 Grains 1 Scuple 8 2 Scruple. 
3 Scruples 1 Dram 3 la Dram. 


8 Drams 1 Ounce 3 an Ounce. 
12 Ounces 1 Pound 35 Pound. 


but 
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By theſe Tr they compound their medicines; but 


they! buy and ſell their Drugs by Avoirdupois weight. 
Cloth Meaſure. 

4 Nails, or. g Inches, © 1 Qr. of a Yard. 

4 Qrs. or 36 Inches, 1 Yard. 

5 Qrs: or 48 Inches, 13 Engliſh. 9 

3 Qrs. or 27 Inches, I Ell Flemiſh, 

6 . or 80 _ * £0 F rench — | 


A 2200 f oa . eight. 


Note, 7 IBB. make 1 clove; 2 cloves, or 14 55. 1 tone; 
2 ſtones,, or 28 15. 1 todd ; 6 todd and , 1-wey, or 
182 85. 2 we ys, or 364 15. 1 ſack; and 12 ſacks 1 laſt, 
ir 4368. Ih. 240 it. 1 pack of wool. 
 Nete, that 1 ff. 2 oz. 12 pw. Troy, is equal to a 
pound Avoirdupois. And a pound Troy, is about 13 
oz. 2 drams and a half Avoirdupois. 

- pound weight Troy of ſilver 23 02 2 

A june wt: Avoirdupois is worth 44 15 34 
100/, + 5 — weighs 76 1 Aue. do 

A pound Avoirdupois i is heavier than a pound Troy; 
but an ounce Troy 1 is heavier than an ounce AVOrgepon. 


4 Tabls of Liga Meaſure. 
Liquid meaſure is of two ſorts, wiz. one for wine, 
* &c. Ln the other for hour: and ale. 42 
8 Pints 1 Gallon. 2 Fogſheads 1 pipe or Bute. 
42 Gallons 1 Tierce. 2 Pipes or Butts 4 Tun, or 
63 Gallons 1 Hogſhead. 252 Gallons. 


84 Gallons 1 Puncheon. 


Note, That ſweet oil hath 2 36 gallons to the tun; but 


oil from men hath 252 gallons to the tun, 
S Note, 
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10 Note, The wine gallon contains 2 1 cubic or folid 


inches, by which all liquids are meaſured, except beer 
and ale, ö 


Beer Meaſure. 
8 Pints 1 gallon 2 Kilderkins 1 barrel, or 
9 Gallons 1 firkin- - 36 gallons 
2 Firkins 1 kilderkin 1 Barrel and half, 54 gal- 
_— lons, x hogſhead. 
Ale Meaſure. | 
8 Pints 1 gallon 2 Kilderkins 1 barrel, or 
8 Gallons 1 firkin ſoap, or 32 gallons 
herrings 1 Barrel and half, or 48 
2 Firkins 1 kilderkin gallons, 1 hogſhead. 


Note, The Beer and Ale ga'lon are the fame, ix. 
282 ſolid inches; but the barrel of beer contains 1228 
eubic inches, or 4 gallons more than the barrel of ale. 


In a Tun of Wine are In a Pipe or Butt are 
2 Pipes or butts - 2 Hogſheads - 
6 Tierces 3 Tierces 
252 Gallons 126 Gallons 
504 Pottles 252 Pottles 
1008 Quarts 504 Quarts 
2016 Paints. : 1008 Pints. 
In 4 Puncheon are In à Barrel of Beer are 
34 Gallons | 2 Kilderkins 
168 Pottles 4 4 Firkins 
330 Quarts 30 Gallons 
72 Pints. 8 72 Pottles 
144 Quarts- 


: | 288 Pints. 


— 


Ir 


UNIVERSAL, COMPANION. 105 


In a Hog ſhead are 
63 Gallons - 2 Kilderkins 

120 Pottles 4 Firkins 
252 Quarts 32 Gallons 
504 Pants. 64 Pottles 

| 128 Quarts 

256 Pints. 
Dry Meaſure. 

2 Pints 1 quart Salt and ſea-coal are heaped, 
2 Quarts 1 pottle or ele there are 5 pecks 
2 Pottles 1 gallon to the buſhel. 
2 Gallons 1 peck In the Laſt are 
4 Pecks 1 buſhel dry mea- 2 Weys 

ſure dee 
5 Pecks 1 buſhel water mea - 80 Buſhels 

ſure | 320 Pecks F 
4 Buſhels 1 comb, or half- 1280 Pottles 
auarter 2560 Quarts 
2 Combs 1 quarter 5120 Pints. 
4 Quarters 1 chaldron In a Wey are 
5 Quarters 1 wey 5 Quarters 
2 Weys 1 laſt or 10 quarts 40 Buſhels 
4 Fatts, or vatts, or 36 bu- 160 Pecks 


ſhels of ſea-coal, 1 chal- 


dron; and 21 chaldrons 
is accounted a ſcore in 
the river Thames. 


In a Barrel of Ale are 


320 Gallons 
640 Pottles 
1280 Quarts 
2560 Pints. 


Note, By an act, Anno 1712, the buſhel is 2178 
cubic inches, and a gallon of this meaſure is 2724 cubic 


inches. 


— 
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Long Meaſure. 
8 Barley-corns 1 inch 6 Feet 1 fathom, or 2 yds, 
12 Inches 1 foot 413860 Poles, or 220 yards, 1 
3 Feet 1 yard furlong TE 
3 Feet ꝗ inches 1 ell Eng. 8 Forlongs 1 mile, or 1760 
$5 Feet a geometrical pace yards 


5 Yards and a half, i pole, 3 Miles 1 league. 
perch, or rod. 


* 


5 4 Mile are 
8 Furlongs "45:40" :; . $2880 Fout 
320 Poles 63300 Inches 
> 1760 Yards 190030 Barley · corns. 
Land Meaſure, 25 


5 Vards and a half, 1 pole, perch, or rod. 
40 Poles make 1 rood, or quarter of an acre. 
160 Poles in length, and 1 in breadth, is 1 acre. 
1 | 80 Poles in length, and 2 in breadth, 1 acrez and 
| 40 Poles in length, and 4 in breadth, 1 acre. 
| | ; 4 Poles in length make 1 chain. 
| 10 Chains in length, and 1 in breadth, make 1 acre. 


| | 


Time, 
60 Seconds 1 minute In a Year are 
60 Minutes 1. hour 1 
24 Hours 1 natural day, 31557600 Seconds 
7 Days 1 week 525960 Minutes | 
4 Weeks 1 month 8766 Hours 
13 Months, 1 day, and 6 365 Days 6 hours, 


hours, 1 common year. 


Net ts 


50 


Vote, 


- 
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Vote, The year is divided into 12 calendar months, 
which contain 365 days, according to this good old 
diſtich, viz. f 78 | 


Thirty Days hath September, April, Jene and November, 
February bath 28 alone, and all the reft bave Tbirty-one. 


SUBTRACTION. 


THE next Rule in Arithmetic is Subtraction, which 


takes a leſſer number from a greater, and leaves 


the difference. | 


In order to perform the operations in this rule aright, 
you muſt place the leſſer number under the greater (with 


the ſame care, and in the ſame order as in addition)- and 
draw a line under them, and beginning at the right- 


hand, take each figure in the lower line from the figure 


under which it ſtands; but if the figure in the lower 
line is greater than that in the upper, then in num- 
bers of one denomination, ten muſt be borrowed and 
added to the figure in the upper line; then take the 
figure in the lower line from the ſum, and write down 
the remainder 3 but for every ten thus borrowed, one 
muſt be paid or added to the next left-hand figure in the 
lower line. Example; ſuppoſe Mr. Adam owes Mr. Brown 
323/, whereof Mr. A. hath paid to Mr. B. the ſum of 
146/, in part; what remains due to Mr. Brown? 
— Anſwer, 1771, i . 
1771. 


323; and to find the remainder, or ſum remaining 
due, I ſay 6 from 3 I cannot, but 6 from 13 (for you 
borrow 10 and add it to the figure or cypher that ſtands 
directly over the figure you ſubtract) and there remains 
7; then 1 that I borrowed and 4 is five, for as I bor- 
rowed 10 in the inferior place, which is equal to one 
in the ſuperior, ſo I muſt now pay the ſame; there · 
fore I ſay, 5. from 2 J cannot, but 5 from 12 (bor- 


rowing 10, and adding it to the figure 2, as above 


directed) and there remains 7; then 1 that I borrow- 


ed and 1 is 2, from 3 the figure above it,” and there 
| remains 


Here the leſſer number 146 ſtands under the greater 
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— 


Long Meaſure. 
8 Barley-corns 1 inch 6 Feet 1 fathom, or 2 yds, 
12 Inches 1 foot 40 Poles, or 220 yards, 1 
3 Feet 1 yard furlong 4k 
3 Feet ꝗ inches 1 ell Eng. 8 Furlongs 1 mile, or 1760 
Feet a geometrical pace yards 


5 Yards and a half, i pole, 3 Miles 1 league. 
perch, or rod. 


—— 


In a Mile are 


| $ Furlongs TS 
320 Poles | 63360 Inches 
> 1760 Yards 190030 Batley-corns, 
Land Meaſure, 


5 Yards and a half, 1 pole, perch, or rod. 
40 Poles make 1 rood, or quarter of an acre. 


160 Poles in length, and 1 in breadth, is 1 acre, 


80 Poles in length, and 2 in breadth, 1 acre; and 
40 Poles in length, -and 4 in breadth, 1 acre. 

4 Poles in length make 1 chain. F 
10 Chains in length, and 1 in breadth, make 1 acre. 


Time. 


60 Seconds 1 minute In a Year are 
60 Minutes i hour Hh 
24 Hours 1 natural day, 31557600 Seconds 
7 Days 1 week 525960 Minutes 
4 Weeks 1 month 8766 Hours 
13 Months, 1 day, and 6 365 Days 6 hours. 
hours, 1 common year. a 


[ 


Note, 


Wu 
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| Note, The year is divided into 12 calendar months, 
which contain 365 days, according to this good old 
diſtich, VIZ. : 1 f , 
Thirty Days hath | September, April, | wa and November, 
February bath 28 alone, and all the reft bave Tbirty-one. 


* 


SUBTRACTION. 


THE next Rule in Arithmetic is Subtraction, which 
takes a leſſer number from a greater, and leaves 
the difference. | : 
In order to perform the operations in this rule aright, 
you muſt place the leſſer number under the greater (with 
the ſame care, and in the ſame order as in addition) and 
draw a line under them, and beginning at the right- 
hand, take each figure in the lower line from the figure . 
under which it flands; but if the figure in the lower 
line is greater than that in the upper, then in num- 
bers of one denomination, ten muſt be borrowed and 
added to the figure in the upper line; then take the 
figure in the lower line from the ſum, and write down 
the remainder; but for every ten thus borrowed, one 
muſt be paid or added to the next left-hand figure in the 
lower line. Example; ſuppoſe Mr. Adam owes Mr. Brown 
323/, whereof Mr. A- hath paid to Mr. B. the ſum of 
146/, in part; what remains due to Mr. Brown? 

— Anſwer, 1771, i 
DIS: 8 
Here the leſſer number 146 ſtands under the greater 
323; and to find the remainder, or ſum remaining 
due, I ſay 6 from 3 J cannot, but 6 from 13 (for you 
borrow 10 and add it to the figure or cypher that ſtands 
directly over the figure you ſubtrat) and there remains 
7; then 1 that I borrowed and 4 is five, for as I bor- 
rowed 10 in the inferior place, which is equal to one 
in the ſuperior, ſo I muſt now pay the ſame; there- 
fore I ſay, 5 from 2 I cannot, but 5 from 12 (bor- 
rowing 10, and adding it to the figure 2, as above 
directed) and there remains 7; then 1 that I borrow- 
ed and 1 is 2, from 3 the figure above it,” and there 
remains , 
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remains 1, and ſo the queſtion is done; and by it is 
ſhewn that A ſtill owes B. 177 pounds. To prove that 
is right, add 177 the remainder, to 146, the leſſer of 
the two given numbers, and it will make 323, which 
is the ſame with the 28 number, or ſum of mo- 


ney firſt due; and conſequently is a ſure proof of the 
certainty of the rule. And as Subtraction is proved 
by Addition, ſo may Addition be proved by Subtrac- 
tion; for if the two aforefaid numbers, vix, 323 and 
146, are added, their total is 469; from which if you 
deduct 146, the remainder will be the greater num- 
ber; or if you ſubtratt 323 from the ſaid 469, the re- 
mainder w'll be 146 the leſſer number. | 


All queſtions in Subtraction of numbers of one de- 
nomination are performed as. above. However the better 
to illuſtrate the rule, I ſhall give a few more examples, 
Suppoſe a great ſheep-maſter hath in all 6904 ſheep, 
and takes out of them 2490 to diſpoſe of at market, 
how many duth he leave behind? TO know this ct 
them down thus: 1 4 


From—6904 the greater number, 
Take 2490 the leſſer number. 


Arfwer 4414 


Here I fay o from 4 and there remains 4; then 9 
from® nothing (or o) I cannot; but 9 from 10 (adding 
10 to the o) and there remains 1; and 1 that I bor- 
rowed and 4 makes 5, and 5 from 9 and there remains 
43 and laſtly,” 2 from 6 and there remains alſo 4 (for J 
borrawed none, and therefore there is no occaſion of 
paying) ſo that he leaves behind him juſt 4414; which 


ye to the number he takes to market, makes the number 


e had, wiz. 6904, and ſhews the deduction to be true, 
and the anſwer right, TIS 


More 


—— ſ— ĩͥ — —ʃ—« 


. — — — — 
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More Examples for Practice. 


{ 
7 > Pounds: Yards. | Gallons. Buthels. 
| From 6274 7328 56789 827493 
; Take 498 5167 37894 238514 
a Rem. 1289 2161 188955 588979 


Proof 6274 7328 66789 B27493 


The diſtance of time ſince any remarkable event, may 
be found by ſubtracting the date thereof from the preſent 


* year. | 
8. | | 
p. | Examples. | 
t, | 
(ct I.—1 780 
1066 The Conqueſt, 
714 Years ſince 
1535 The Reformation 
— — 
245 Years ſince. 
1I11.—1780 = k 
n 0 1 1688 The Revolution 
dor 92 Years ſince, Bo Oe 
ains r | 
or I oo ; . 
1 4 Subtraction of Divers Denomi nations. 
hic - 
— Here, if the figure or figures, placed in the lower 
true, line, exceed thoſe in the upper, then as many units muſt 


be borrowed, as make a unit, or one, of the next 
ſuperior denomination; and one muſt be carried to the 
next left-hand place in the n+ line, as before. 

; | | Of 


ff 
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ü Of Money. 


J. . 4 Suppoſe Mr. Cuft owes Mr. 
Due——g o2 6 Day, 910. 2s. 6d. and Mr. C. hath 
Paid——6 16 4 paid Mr. D. in part. 6/. 165. 4. 
what remains due to Mr. Day? 


* 


Reſts due 2 6 2 Anſwer, there is due to Mr. Day 


W ESeS rag? 21. 65. 2d. 


10 20 124 Again, Mr. Elliot ſells te 
I. 5s. d. Mr Froſt, Spaniſh Wool, to 
Sold for —242 16 33 the value of 242/. 16s. 324, 
Paid in part174 12 64 and pays preſent money the 
— ſum of 174. 12s. 614. what 
Anſwer—— 68 03 91 money remains unpaid from 
—ů— — Mr. Froſt? Anſwer, 68/. 

3s. 81d, | | 


In the firſt of theſe examples I fay, 44. from 64. 


and there remains 24. then 16s. from 25s. I-cannot, but 


borrowing one integer of the next denomination, or 1 


pound, which is 20s, I ſay 16 from 20, and there reſts 


„and adding thereto the number 2 it makes 6; where- 
ore I put down 6 in the place of ſhillings, and fay, 1 
that I borrowed and 6 is 7; vow 7l. from 910. there 


remains 2, ſo the money reſting due to Mr. Day, is 


21. 6s. 29. as in the example. | 
In the ſecond example, I ſay, 2 farthings (or an 
half-penny) from 3 farthings, and there remains 1 or }, 


which I ſet down in its proper place, viz. under the 


denomination of farthings; then 6 from 3 I cannot, but 
6 from 12 (as marked over the denomination) and there 
remains 6, and 3d. over it makes gd. which I place 
under the line in its right place, viz. of pence; then 1 
that I borrowed (that is 1 ſhilling) and 12is 13; 13% 
from 16s. and there reſts 3, which I likewiſe ſet down 
under its own rank ; then 4 from 2 I cannot, but 4 
from 12, (borrowing 10) and there reſts 8; then 1 


chat I borrowed and 7 makes 8; 8 from 4 cannot, but 


8 from 


=; 
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$ from 14, and there remains 6; and 1 that I borrowed 
and 1 makes 2; 2 from 2 and there remains nothing; ſo 
that the ſum remaining due is 68/, 3s. 91d. as in the 
work, For its proof, you. muſt add the remainder, 
68/. 35. 944, to the leſſer or under ſum, 174/. 123. 63d, 
and it makes 24 2/. 16s. 344, the ſum firſt due, which 
news the work to be right, W 


* 


- 


More Examples for Pradice. 


1 $6126 10 $0 , 1$ [16 wr 

F „ ER 
Due — 174 16 61 74 10 4 2471 07 © 
Paid —— 97 12 41 29 12 9 1976 16 63. 


— — — — — — ũ— — — — 


Remain—77 04 1} 44 17 7 494 10 5h: 


% ——————— — — — 


Proof — 174 16 61 74 10 4 2471 07 © 


140 20 12 10 20 12 10 20 124 
1ſt Due—74 o 00. 274 16 6 796 oo @a 
Paid 46 12 10 197 19 4 279 11 7 


Balance—27 . 07 02 76 17 2 516 08 5 


— . — — — 


Proof 74 00 oo 274 16 6 796 00 o 


1 — 


— 


Sometimes a ſum ky Owing 450l. 


may be paid at ſevera 


times; then the ſeveral -{ 60 
payments muſt be added 32 

together, and their total 14. 
deducted from the ſum Paid at times < 47 
fieſt due as in this and the 58 
examples following. . 20 
| 65 

Paid in all 278 Deduct 

Remains due 172 
Proof 450 


L 2 More 


— 
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. ; 1 

More due——249 12 © Received—-—100 10 0 

17. 11 6 6 16 o 

6 10 oo © 

Received at uy 3 6 Paid to ſeve- } 2 7 > 

ſeveral times EC ral perſons 7 00 6 

186 1 6 9 08 6 

7.40... 6 C73 0 

Received in all 115 o2 9 Paid in all 67 09 0 

Reſts due 1 09 3 Remains in 1 
3 dme bag, 133 OY 


Proof — 249 12 0 — — 
Awvirdupois Weight, 


ws : go 16 8 „ nz 16 16 


Tons: C. gs: , E. gre . Ib. oz. ar, 


From 44 12 1 1% 246 2 12 146 o2 10 


Take 39 4 2 6. 164 3 22 97 10 12 


% 
—— —— — — — — — — — 


r ee 48-076 2h 


Jef 644 13 1 19 246 2 12 - 146 02 1 


Troy Weight. wks 

10 142 20 24 10 20 24 

Ib. ox. pwt. gr. o. fwwt. gr. 
From 462 04 10 11 1247 10 12 
Take 196 og o6 16 976 16 17 
n 265 07 03 19 270 13 19 
Proof 462 04 10 11 1247 10 12 


And ſo much for Subtraction; which method will ſerve 


for any denomination whatever, reſpect being had to the 


ſeveral tables of quantity, as before hinted in Addition. 
W | | ES SSL 


ee 


o . 


er ve 
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MULTIPLICATION. 


HE next rule in order is Multiplication, which, 
on account of its quick diſpatch in buſineſs, ' is 
periaps the moſt uſeful rule in Arithin-tic, as will appear 
from the following particulars. — 
1. Muläplication is a rule, that. by two numbers 
given, teacheth to fiad. out a third, which ſhall contain 
either of the two, .as many times as the other contalaeth : 
an unit. 83 
2. Multiplication is alſo a compendious working of 
Addition. | | 
3. It ſerves likewiſe to bring great denominations - 
into ſinall, as pounds iato ſhillings, - pence, or far-- 
things. y WR 
ba Having the length and breadth of a plain ſurface, - 
we find its content in ſuperficial or fquare meaſure. 
5. By Multiplica:ion, if we have the value of one 


| thing, or te wages of one perſon, we can eaſily find the 


value of many ſuch things, or the wages of many ſuch 
perſons, . - | | | 

In Multiplication we are particularly to'take notice of 
theſe three terms, wiz. | 


Multiphcand, - "4 
The 4 Multiplier, a * © | 
8 Product. 1 7 


1. The Moltiplicand - (generally the greater of the 
two numbers) is the number to be multiplied; 5 

2. I've. Multiplier (getierally the leſſer of the two 
numbers) is the number by which the. former is to be 
multiplied. ; 

3. The product is the reſult of the work, or anſwer. - 
The Multiplier and the Multiplicand are collectively 
called Factors. 

But before we proceed farther, it is neceſſary to 
have the tollowing Table by heart, and that very 


. E 3 


- 


I 
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The Multiplication Table. 
EEE 
43 41 6] 8110121416 18] 20 22 24 
Fer aa 
EASD 

* 
61284/3036 6 . 5% 66] 72 


111 22:1 33144] 55 667788 99 1100 121 132 


1 24. 36 43 | 60 72 84 96) 108 | 120! 1321 144 


This table is ſo plain and eaſy, that there is no need 
ef direction; for the product of any two figures will be 
found in that ſquare, which is on a line with the one, 
and under the other; thus 54 the product of 6 and q, 
will Be found. on a line with 6, and under q, or in a line 
with 9, and. under 6; ſo 7 time 8 is 56, and 8 times 7 
is 55, Kc. And thus the table ought to be got by heart 
for the greater readineſs in multiplying. 

Now for application. 

Example 1 How many is 3 times 4722? which 472 
being fer down in-the margin; I fay, 3 time 2 is 6, 3 
which place under 3 the multiplier; then 3 times 7 — 
is 2:3 ſet down 1 under 7, and carry 2 for the 2 1416 | 
tens, as in addition of one denomination, then 3 — 77 
times 4 © 12, and 2 carried is 143 which ſet down, and. | 
the ; roduct 18 1416. PO, 


. 0 


_ Exam- 
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Example 1. What is the amount of 3 times 65 4 ? 
Anſwer ; If you ſet the number 654, 3 times down 
on paper, one oyer another, and add them together, the 
total will be 1962. | oy 
But ſuch queſtions are done much more readily, 
by this rule of Multiplication, Set the numbers down 
thus : | ; | 5 
1 | 654 Mulrplicand 
3 Multiplier. 
Now to know how much 3 times 654 1s, begin thus, 
ſaying. 3 times 4 is 12, the figure 2 of the 12 ſet be- 
low the line, and bcar the 10 of the 12 in mind, as 1; 
next, 3 times 5 is 15, and 1 that J bore in mind, makes 


16; fo I fet the 6 below the line, and bear the 19 654 


in mind as 1; next, | ſay 3 times 6 is 18, and 1 I 
bore in mind makes 19, which 1 ſet down, and tne— 
work will Rand as in tae margin. | 1962 


Example 2. How many is 3 times 472? Set 472 
the figures down as in the margin; then ſity, 3 3 
times 2 is 6, which place under the 2 in the mul- ——- 
riplicand ; then 3 times 7 is 21 5 ſet down 1 un- 1416 
der 7, and carry 2, for two tens, as in additioa 
of one denomination ; then 3 times 4 is 12, and 2 ig 
14; which fet down, and the product is 1416, that is, 
3 times 472 makes fo much; as may be proved by 
Addition, by ſetting down 472 three times in additonal 
erder, and caſting it up, which makes the aflerti-n good 
in the ſecond deftaitron, that, this rule compendi uſſy 


performs the office of Addition. Likewiſe the fore- 


going examples agree with the firſt definition; for, as 3 
times 472 makes 1416, ſo doth,472 times 3 make the 
fame, v.. 1416 


s Exanple 3. Again, how many makes 742 multiplied 
742 Moltiplicand. 1 Here I ſay 4 times 2-is 8, and 

4 Multiplier. 4 times 4 is 10; band carry 
— i; and 4 times 7 is aud r 
2968 Product. J is 29, which I ſet down the 


——5 whole product is 2908, „ den 
6 l 1 * 


©”. 
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More examples of one figure in the Multiplier : 


Multiplicand. 6748 5293 7439 

Multiplier, 1 "BS . 3 

Product. 25992 26465 44934 
Compound Multiplication, - 


Is when the Multiplier confiſts of more figures than 
one; ani here you muſt begin with that figure which 
is in the place of units of the multiplier, and go thro? 
the whole Multiplicand, by multiplyiug each figure of 
it firſt by the ſaid unit figure, then by the next, to 
wit, by the figure in the place of tens of the Multiplier, 
then with the third, &c. to the laſt; always remember. 


Ing to place the fiiſt figure of every product or line, 
(tor you will ever have as many as you have fignificant 
figures in the Mult plier) I ſay, remembering to place 


the firſt figure of each line exactly and perpendicularly 


under the figure you multiply by; and then add the 
ſeveral lines or products together, which, fo collected, 
give the total product required, as in the examples: 


following, vix. 


Example: 


How many are 23 times 7426 ? Firſt, I begin 7426 


with the unit figure 3 in the Multiplier, lay». 23 
ing, 3 times 6 is 18; 8 (which I fet directly. —- — 


under 3, by which I. multiply) and carry. ; 22278, 


and 3 times 2 is 6, and 1 is 7; then 3 times 14832 
4 is 12; 2 and carry 1; then 3 times 7 is 21, = 


and i is 22. And ſo | have done with the firſt 10748 - 


figure of the Multiplier, viz) 3. Then I go — 


to the next, that is 2, twice 6 is 12; 2 and carry 13. 


(which 2 is placed in a dire& line under 2 the ia ul- 
plying figure) then twice 2 is 4, and 1 is 5; then 


| twice 4 is 8; and laſtly, twice 7 is 14, Which. ſet 
- | down: : 


— 


e nne mw » = — 


= yy & &@ X 
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down: Then I add the two products together, ſaying, 
8 is 8, Sc. and the total is the true product, or reſult of 
the Multiplication, viz. 170798. 


To know how many hours there are in one year. 


There are 365 days in a year, and 24 hours in a day, 
therefore I multiply 365 by 24, and to do that I ſet 
them thus: | 


365 
24 


1460 
730 


8760 hours in a year. 
Then 1 proceed to multiply, ſaying 4 times 5 is 
20, and ſet down the cypher under 4, and carry the 


two tens to the next place, ſaying 4 times 6 is 24, 


and 2 that I carry is 26; wherefore I ſet down the 6 
under the figure 6, and carry the two tens to the next 
place, ſaying 4 times 3 is 12, and 2 that 1 carry is 14, 
which I ſet down. | 
Having multiplied the 365 by the figure 4, then I 
proceed to multipty it by the figure 2 of the 24, the 
Multiplier, after the ſame manner as I did the figure 4: 
Saying, 2 times 5 is 10, ſet a cypher under the 2, 
becauſe I multiply by 2, and bear 1 in mind. Next, 
2 times 6 is 12, and 1 I bore in mind is 13, and the 
3 of the 13 I ſet under the 4, and bear 1 in mind, 
Laſtly, I ſay 2 times 3 is 6, and 1 that I bure in mind 
makes 7, which 7-1 jet under the ; and now having 
done multiplying, to finiſh the work, I add thoſe two 
numbers together, viz. the 1460 and 7 3c, juſt as tuey 
ſtand; and they amount to 8760, as you may ice 1n the 


— 


116 THE YOUNG MAN - 


More examples of one figure in the Multiplier: 


Multiplicand. 6748 5293 7489 

Multiplier. 4 $5 17S 

Product. 26992 26465 44934 
Compound Multiplication, - 


Is when the Multiplier confiſts of more figures than 
one; ani here you muſt begin with that figure which 
is in the place of units of the multiplier, and go thro? 
the whole Multiplicand, by multiplyiug each figure of 
it firſt by the ſaid unit figure, then by the next, to 
wit, by the figure in the place of tens of the Multiplier, 
then with the third, & c. to the laſt; always remember. 
ing to place the fiſt figure of every product or line, 


(tor you will ever have as many as you have fignificant 
figures in the Mult plier) I ſay, remembering to place 


the firſt figure of each line exactly and perpendicularly 


under the figure you multiply by; and then add the 
ſeveral lines or products together, which, ſo collected, 
give the total product required, as in the. examples 


following, viz. 


Example: 


How many are 23 times 7426 ? Firſt, I begin 7426 


with the unit figure 3 in the Multiplier, ſay- 23 
ing, 3 times 6 is 18; 8 (which I ſet directilß— — 


under 3, by which I. multiply) and. carry. i 3. 22278 


and 3 times 2 is 6, and 1 is 7; then 3 times 148532 
4 is 12; 2 and carry 1; then 3 times 7 is 21, = 


and i is 22. And ſo 1 have done with the firſt 170748 - 


figure of the Multiplier, viz> 3. Then I go ——- 


to the next, that is 2, twice 6 is 12; 2 and carry 1; 


(which 2 is placed in a direct line under 2 the wul- 
tiplying figure) then twice 2 is 4, and 1 is 55 tnen 
twice 4 is 8; and laſtly, twice 7 is 14, which J ſet 


down: : 


oe  - ©) © -- 


"© —= = A, wy wut »> r=y* 


— — 


example. 
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down : Then I add the two products together, ſaying, 


8 is 8, Sc. and the total is the true product, or reſult of 
the Multiplication, viz. 170798. 


To know how many hours there are in one year. 


There are 365 days in a year, and 24 hours in a day, 
therefore I multiply 365 by 245 and to do that I ſet 
them thus: . 


365 
24 


1460 
730 


Then 1 proceed to multiply, ſaying 4 times 5 is 
20, and ſet down the cypher under 4, and carry the 


two tens to the next place, ſaying 4 times 6 is 24, 


and 2 that I carry is 26; wherefore I ſet down the 6 
under the figure 6, and carry the two tens to the next 
place, ſaying 4 times 3 is 12, and 2 that I carry is 14, 
which I ſet down. 
Having multiplied the 365 by the figure 4, then I 
proceed to multiply it by the figure 2 of the 24, the 
Multiplier, after the ſame manner as I did the figure 4: 
Saying, 2 times 5 is 10, ſet a cypher under the 2, 
becauſe I multiply by 2, and bear 1 in mind, Next, 
2 times 6 is 12, and 1 I bore in mind is 13, and the 
3 of the 13 I ſet under the 4, and bear 1 in mind. 
Laſtly, I ſay 2 times 3 is 6, and 1 that I bure in mind 
makes 7, which 7 J tet under the ; and now haviag 
done multiplying, to finiſh the work, I add thole two 
numbers together, viz. the 1460 and 7 30, juſt as tuey 
ſtand ; and they amount to 8760, as you may iee in the 


— 
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Ik there be 8760 hours in one year, as in the laſt ex. 
ample, the next queſtion is, how many minutes are there 
in 8760 hours, a N 9 Lk 
| Hours in one year 8760 
Minutes in one hour 60 
525600 

Note, That you are to obſerve to ſet the 6 of the 60 
Juſt under the laſt figure of the Multiplicand, next the 
right-hand, and the Cypher o by itſelf; the ſame ought 
to be obſerved, if the Multiplier had been 660, or 6000, 
or 10, 100, or 1000, We, 

No tor the reſolving this queſtion, >--in thus; the 
cypher © 1 ſet under the line, Next 6 times o is o, 
which o I ſet under the line under the (; next, 6 times 
6 is 36, and the odd 6 of the 36 J ſet under the line. and 
bear three in mind for the ze, ſaying 6 times 7 is 42, 


— 


with the 3 I bore in mind, make 45, the odd 5 I ſet 


- tween the lines, and bear four tens in mind, 

Laſtly, 6 times 8 is 48, with the 4 I bore in mind 
makes 52; and the odd 2 1 ſet under the line, and the; 
of the 5 2, (having no farther to carry it) I ſet it alſo 
under the line, and the whole ſum is 5 25600, as above, 

If there are 525600 minutes in a year, how. many mi- 
nutes vid may a young man be, that is 23 years of age? 
Set the queſtion down thus: | 

2 525600 Minutes in a year, 

23 Years old. 


Saying, 3 times o is ©, and ſet that under the 3; 
net 3 times o is o, and ſet tnat under the 2; neat, 3 
times © is 18, | fet the odd 8 under the line, and bear 1 
in mind; next, 3 times 5; is 18, ard the 11 bore in mind 
makes 16, the odd 6 I ſet under the line, and bear 1 in 
mind, and ſay 3 times 2 is 6, and the 4 I bore in mind 
makes 7, which l ſet under the live. Next, I ſay 3 umes 
5 is 15, which 15 I jet under the line, and the figure 3 

of the muliphier is done with, _ - 4245 
Next, multiply by the figure 2 of the multiplier, ſay - 
ing, 2 times © is ©, (Which © 1 ſet jult under the figure 
| : ; 27 
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2, as you may ſee below ;) next 2 times o is o, which I 
ſet under the figure of 8; next, 2 times 6 is 12, (the 2 
of the 12 under the 6) and bear 1 in mind. Next, 2 
times 5 is 10, and 1 I bore in mind, makes 11, the odd 

1 I ſet under the 7, and bear 1 in mind. Next, 2 times © 
2 is 4, and the 11 kept in mind, makes 5, which I ſet un- 
der the 5; 2 times 5 is 10, which ſet down as you ſee 
underneath, | 


Minutes in a year — 525600 


Years of his age — . 23 
—— 
| 1576800 

n, | Mo 1951290 
— — — 


90 Minutes old — 12088800 


Now I have done multiplying, and the two lines pro- 
duced being added together, make 12088 800 ſo that a 
young man of the age of 23 years may be ſaid to be 
twelve millions, 88 thouſand, 8 hundred minutes old. 


A Note, 365 is ſet for the days of a year above, yet 


the Julian account makes it to conſiſt of fix hours more. 
Therefore I multiply 6 by 23, the young man's age 
in years, and it makes 138 hours; this multiplied by 60; 


the minutes in an hour, makes 2280 minutes to be added 


to 40 . 8 
12088800 Minutes, 
8280 


Which makes in all i 2097080 minutes in 23 years. 
Again, What is the product of — 527527 
5 Multiplied by — 285 


| 2637635 
4 ; 4220216 


1055054 
150345195 


— 2 „ 


- gures, annex the cypher or cyphers: 
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More Examples. 
$27535 275827 
15728 19725 
; 4220280 | 1379135 
1055070 551654 
, 30927435 13789 
2637075 2482443 
3275335 275827 
8297070480 5440587575 


* 


When cyphers are intermixt with figures in the multi- 
plier, then multiply by the figures as above: and when 
you come to a cypher in the multiplier, ſet down another 
cypher exactly and perpendicularly under it; then begin 
the multiplicand again with the next figure to the cypher 
in the multiplier, and go through it in the, ſame line, 
placing the firſt figure of that product next to the cypher 
towards the left hand; but then care muſt be taken, that 
the next figure or cypher of the next line be ſet down one 
* e farther towards the left hand, and not immediately 
under the laſt figure ſet down next to the cypher: As in 
the following examples may be fully underſtood. 


24393 7864371 327586 
402 23604 6030 
48788 31457484 9827580 
975720 471862260 19655 160 
| _— 23593113 — 
9805 986 1572874 1975343580 
; 185630613084 a 


When you have a cypher or cyphers in the multiplier 
at the beginning towards the right hand; then ſet it ot 
them backwards from the place of units towards the right 
hand; and when you have multiplied by the figure or f- 


As 


As in theſe Examples, 


333340 19184800 2779200 
| 9264 


12043200 


If you have cyphers in the units place, &c. both in 


cyphers to the total product as is the ſum of the cyphers, 
both in the multiplicand and muldiplier: 


As in theſe Examples. 
42600 42300 376400 

220 12000 2400 

85 2 648 15056 

352 324 7528 
586 e Bp ST pegs EEE 
6030 9372000 507 600000 903 300000 
7580 4 Js | 8 
60 When you are to multiply by 10, 10c,-1000, of 
— 10,000, it is only adding or annexing ſo many cyphers 
3580 to the multiplicand as are in the multiplier, that is, either 


I, 2, 3, or 4 cy phers, and the work is done. Example, 
Suppoſe I am to multiply 375 by the numbers above; 
if I multiply it by 10, then I join © to 475, and it 


tiplier makes 3750: If by 100, then I annex oo, and ih, 
t it ot makes 37500: If by. a 1000 I put” to it 000, and then 
e right u produces 375000: And lallly, if by 10,000, I then 
or fi add 0090, and it makes 3750000, &c. And thus may 


any number be multiplied, when the "multiplier conſiſts 
of an unit with any number of ey phers. 
M 


Theſe 


| 
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the multiplicand and multiplier, then neglect the cyphers 
in both, and multiply by the figures, and annex as many 


4 
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Theſe directions may ſuffice for the manner of multi- 
. plying in general. The next thing is to ſhew the uſe of 
multiplication in real buſineſs, and how to apply it on 
proper occaſions: thus, 

1. Suppoſe you want to know how many half-crowng 
there are in 2461. -you know that 8 half-crowns make a 
pound ; wherefore ſet them _ thus: 

N 246ʃ. 


Multiply by — 8 the half crowns in a pound. 


Anſwer — — 1968 Half-crowns in all. 


Again, In 1968 Half-crowns, how many pence ? 
Multiply by zo the pence in a half crown, 


Anſwer 59040 Pence in 1968 half-crowns, 


And this ſerves to ſhew, that the great denominatiof® 
are brought into ſmaller by this rule. | 


2. Suppoſe you wanted to know the contents of 
a large ſhuffle-board table 34 feet long, and four feet 


wide. | 
Multiply 434 the length 
by 4 the breadth, and the 


Anſwer will be 136 ſquare feet for the true 
contents of ſuch a table. — 


9. [ 1 know the value of a yard of broad-cloth to 
be 12 fittirgs, what is the value of 220 yards of the 
ſaid cloth in ſhillings ? 

3 220 


Multiply by 12 


449 
220 


Anſwer 2640 Shillings, or 132/. 


- 


4. 1 


fu 


S 
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4. If the wages of one ſeaman be 23 ſhillings a 

month, what are the wages of 250 ſeamen for the ſame 
time. 

250 16 

Multiply by 23 . | | 


750 
500 


Anſwer 5750 ſhillings, or 2871. 102. | 
5. How many barley corns will reach from London to 
Bedford, if theſe places are 40 miles aſunder ? 


Fiſt ſet down the whole diſtance, viz. 40 miles. 
Then multiply by 8, the furlongs in 8 
- a mile, 


And the product is 320 furlongs 


5 Multiply this by 40, the poles in a 40 
furlong, - 
And the product is 12800 poles-* 
Multiply this by 11, the & yards Il 
of in a pole, : 
12800 
1 12800 
And the product is 140800 1 Yards, 
Multiply this by 18, the inches 18 
* in a half yard, | — — 
| | 1126400 
140300 
| And the product is 2534400 Inches 
to Multiply this by 3, the barley- 3 
the corns in an inch, 


And the product is 7603 200 B. Corns 
in 40 miles, the diſtance from London to Bedford. 


6. Suppoſe it was aſked, how many barley-corns 
in length will reach from London to York, which is 
commonly accounted to be 159 miles, 


a ; Firſt 


* if 
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Fir ſet down the 150 miles, and multiply as in the 
1e queitioa, and you will find the laſt product to be 28 
mulions, $12 thouſand barley corns. 

Note, An Engliih mile is 8 furlongs (as above.) 

A Srottih and Iriſh mile, about one mile and an 
hatt Er gliſn. 


haif. 
A Prench, Hallen, and Turkiſh league, near 2 
Er; iſh miles and 3 qz.!ters. 


A German mile is icmewhat more than 4 Engliſh - 


miles. | 
The Ruſſian mile, about 3 quarters of an Englifh 
mile. 
The Arabian mile, an Engliſh mile and a quarter, 
The Hunga, ian mile is 5 miles knglith 
The Moguls mile, a mile and a halt t.ngliſh, 


7. If the wages of one ſeaman be 14s. a month, what 
will the wages of 3349 ſeamen, for the ſame time 
come to? | 


46886 Shillings. 


The anſwer is 46886 ſhillings, which you may reduce 
into pounds by the ſecond example in reduction. 


8. If an orchard contains 10 ſquares, and every 
ſquare have 10 tices, and every tree 10 branches, and 
every branch 10 apples, how many apples are there in 
the orchard ? I anſwer, ten thouſand, viz. 


A Dutch and Poliſh mile, three Engliſh miles and an 


| 
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The number of _— — 10 
The trees in one ſquare - 10 


The trees in all 3 100 
The branches in a tree —— 10 


| The branches in all the trees 1000 
The apples on a branch —— 10 


The apples in the whole orchard 10000 | 
And thus much for Common Multiplication. I ſhall 
next ſay ſomething of Multiplication of Money, and its 
various uſes, and ſo conclude this rule, 


Multiplication of Money. 


Multiplication of money (which moſt people ſhould 
learn above every thing elſe) hath great affinity with 
addition of money; the ſame method being obſerved in 
carrying from one denomination to the next, viz. from 
farthings to pence, from pence to ſhillings, and from 
hat ſhillings to pounds. And as in addition, (and other 
me multiplications) you begin at the right-hand, and proceed 
towards the left; ſo here you begin at the loweſt denomi- 
nation, which is alſo at the right-hand. 

This method of accompting is the moſt eaſy and ex- 
peditious of any, for ſmaller quantities: and therefore 
extremely neceſſary in making bills of parcels, &c. And 
it is, beyond contradiction, as ſure and certain as any 
way whatſoever, | 


The general Rule 


duce Is always to ay the price by the quantity. 
The firſt ſtep 1s, for quantities from 2 to 12; and 
every this is done by the multiplier; as in the examples 

5 following. | 

| Example 1. What muſt J give for fix pieces of cloth, 
if one piece colt 71. 125. 6d. 4. . 4. 
* 82:6 
Multiply the price by 6 


„and 
ere in 


— 


And the product is the anſwer, wiz. . 45 15 © 


— cert 


M 3 The 


The 
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Here I ſay 6 times 6 is 36 pence, which is juſt 35, I ſet 
down © in the place of pence, and carry 3s. to the place 
of ſhillings, (exactly the ſame as in addition of money) 
then 6 times 12 is 72, and 3 is 75s. or 3/. 153. where- 
fore | ſet down 15 in the place of ſhillings, and carry 3 
to the pounds; then 6 times 7 is 42 and 31s 45/, 80 
the whole amount of the 6 pieces of cloth, at 7/. 125. 6d. 
per piece, is 45/. 15s. as in the work, which is very 
conciſe. | 

Example 2. How much is 9 times 13s. 4d. or what is 
the amount of 6 Marks? 4. 4. 


. 
Multiply by , 9 
Anſwer 6 Oo o 


In this example I ſay, 9 times 4 is 36d. or 35. I ſet 
down o, and carry 3; then © times 3 is 27, and 3 
makes 30; I ſet down o, and carry 3, (as in multipli- 
cation of ſimple numbers;) then 9 times 1 is q, and 3 
is 12; which is the place of ten ſhillings, and being 
halved, make juſt 6/, and ſo much is the value of 9 


Marks, | 
Fxample 3. What come 12 gallons of wine to, at 


55. 44. per gallon ? 3. 4. 
3.3 

Here I ſay 12 times 4 is 48, o and carry 12 
4; then 12 times 5 is 60, and 4 is 645, or ——— 
31. 45, ; 4. 3 4 0 


The next degree or ſtep of advance in this way of 
reckoning, is of quantities exceeding 12, even to 12 
times 12 Or 144; all which, as far as 144, are found 
in that excellent table, the table of multiplication; 
which is a ready help in all manner of reckoning, and 
particularly of this kind; and that you may proceed 
with eaſe, you muſt be very perfect in the ſaid table, 
that you may know immediately what component parts 
hit the quantity propoſed, or pretty near it; (for any 
quantity below 12 needs no recollection at all, as in tuo 
of the examples foregoing) and then work accordingh). 
If the quantity be 15 yards, I readily know that 3 and 
6, or 5 and 3, are to be my multipliers. If the quantity 
be 21, then 3 and 7, or 7 and 3 will be the multiplier: 


* 
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If zo, then 5 and 6, alſo 3 and 10, or 10 and 3, If 


45, 48, 56, 66, 72, 96, &c. then 5 and g, 6 and 8, 


7 and 8, © and 11, 6 and 12, 8.and 12, &c. are to be 
multipliers, and exactly hit their ſeveral quantities of 
which they are component parts; and the examples of 
this kind have two multiplications for their ſolution, 
When the quantity propoſed 15 a number irregular, .or 
ſuch a number, that no two numbers in the table can be 
found to anſwer it, then we muſt multiply by two ſuch 
numbers as come pretty near it, as is ſaid above; and for 
the number wanting to make up the number or quantity 
propoſed, multiply the you price by the number that is 
wanting, which will make three products, by three mul- 
tiplications; which laſt product muſt be added to the 
foregoing products reſulting from two multiplications, 
and the total will be the aniwer. 

And firſt, I ſhall give examples of the ſecond ſtep, 
viz. of regular quantities that exceed 12, and are pre- 
ciſely anſwered at two multiplications, ſuch as mentioned 
above, vix. | 


Example, What comes 15 yards of Holland to, at 
35. 5d. per yard? 4. 4. 

Here 3 times 5 is 154. or 1s. 34. 3 1 
and carry 15.; then 3 times 3 is 9, and 3 and 5 
1 15 10s. fo the firſt product is 10s. 3d. 
which I multiply by 5, ſaying, 5 times 10 3 
3 is 154, or 1s. 3d. 3 and carry 1; then "2 
5 times 1015 50, and 1 is 515. or 2. Ls.  ——— 


So the whole amount of 15 yards, at 2 11 3 


35. 5d. per yard, is 21. 11s. 34. And — 
demonſtrable thus, viz, If 10s. 3d. be the value of 3 
times 3s. 5d. then 5 times the value of 10s. 3d. muſt of 
neceſſity be 15 times the value of 3s. 3d. becaule 5 times 
31s 15: And its truth may be proved by addition and 
multiplication thus: Set down 3s. 5d. 3 times, in addi- 
tional order, and put the three lines together, and the 
total of them multiply by 5, as before, and the anſwer 
will be the ſame. Or ſet down 175. 1d. (the product of 
3-. 5 d. multiplied by 5) 3 times alſo, and add them 
together, and the total will be exactly the ſame with the 
reſult by multiplication, as in the following ſpecimen of 
the work. | - 

(1) 
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(1) (2) (3) 
4. d. So d, | 4. 4. 
9 3 3 
1 3 a 
3 OTOL of an. 
1 17 1 3 
10 3 —— 2 11 3 
5 — — — 

2 11 3 


Here the firſt of theſe two proofs is worked by ad- 
dition and multiplication, and the ſecond by multiplica- 


tion and addition. AMo, 


By this we ſee, that in all examples under this head, 
we are to find two numbers (for multipliers) in the 
table; which multiplied together, make the quantity 
propoſed; and then we are to multiply the price by 
one of the numbers (it matters not which) and then 
that product is to be multiplied by the other num- 
ber, and the ſecond or laſt product will be the 


anſwer. 


Example 2. What is the value of 21 gallons of Rum, 


at 75. 9d. per Galion ? 


. 4 | 

7 9 In this example I ſay, 7 times 9 
7 and 3 is 63d. or 5s. 3d. I ſet down 3 and 
carry 5; then 7 times 7 is 49, and 5 
2 14 3 is 54s. or 2/4, 144. So the firſt product 
3 is 2. 145. 34, which I multiply by 3, 
— and that produces the laſt product or 

8 02 9 anſwer, 8/, 25, 9d. 


More 


per 


N, 
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More Examples without any verbal directiont. 


Example 3. What comes 30 ells of Muſlin to, at 


45, 7d. per ell ? „ 


3 7 


10 and 3 


1 15 tO 
— 
Anſw. 5 o/ 06 


Example 4. 45 pounds of raw Silk, at 157. 64. 
per pound. 1. < 
15 6 
5 and y 
3 17 6 
23 9 
Anſw. 34 17 6 


 Eranple 5. 86 buſhels of Wheat, at 4s. gd. 


per * | 


— —ũ—ä— — — ”¶ C — — — — — — * 
— - —— o 
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Example G. 72 Broad Pieces, at 23s. Gd. each. 
4. d. 


Example 7. 108 pounds of Indigo, at 77. 84, 
per pound, 4. d. 


Example 8. 96 C. of Currants, at 21. 13s, 64, 
the C. | 1 


2 13 6 
8 and 12 

21 8 0 

12 


Anſw, 256 16 9 


8a. 


1 64. 
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The next ſtep of advance is of quantities irregular, 
or of numbers that are not to be anſwerel preciſely at 
two multiplications: In this caſe there is no greater dif- 
fculty than in the examples foregoing ; only here you 
will have an addition of one line more, occaſioned by 
bringing down the price of one to be added to the laſt 
product; or elſe a line more made by multiplying the 
price by what is wanting in the number by two multipli- 
cations, to make up the propoſed quantity compleat ; as 
it may be of 2, 3, 4, 5, &c. this will be evident from 
the following examples. | 


Example 1. What is the product of 2/. 1 3s. 64, mul- 


tiplied by 39 ? 4. . 4. 
Here find that 6 multiplied by 6 2 13 6 
makes 36; which is within 3 of the 6 and 6 


quantity propoſed ; wherefore I mul —— 
tiply by 6, and that product again 10 01 o 
by the other 6; the laſt product is 6 
96“. 65, which 15 the product by 36 j — 
but we want to know the product 96 06 o 
by 39; wherefore I multiply the 8 00 6 
firſt ſum, viz, 21. 135. 6d. by z the | 
defect or what is wanting to make up104 06 6 Anſw. 
36 to 39, ſaying 3 times 6 is 184. Kc. and find that 3 
times 21. 1 35. 6d. is 8/, os. Gd. wich added to 9671 6s, 
2 the total, wiz. 1041. 6s. 6d. the compleat product 
y 39; for 36 and 3 make 39, See the work above. 
Example 2. What comes 79 C. of Cheele to, at 287. 


per C? 
„ th In this example I ſay, 7 times o is 
1 08 © o; then 7 times 8 is 56, which is 
7 and 11 21. 16s, ſet down 16, and carry 2; 
— — then 7 times 1 is 7 and 2 159: Sq 
916 0 the firſt product is 91. 16s. which 
5 multiplied by 41, produces 1071. 16s, 
— — or che value of 77; then for 2 want-. . 
107 1H © ing, I multiply the price by it, and 
2 16 © that gives 2/. 16s, which added to 
— 1071. 16s, makes the whole value 


110 12 o Anſ. 110/. 12s. as in the work. 


2ͤ— — O n 
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Or, as there are no pence is the price, 4. 
you may multiply 28s. by 79, without 28 
bringing it into pounds, as you work it, 79 
but omit it to the laſt, and then cut off o 
ſeparate the laſt figure or cypher of the 252 
product towards the right-hand, and halve 196 
thoſe towards the left, which will be — 
pounds, and the figure cut off, ſhil ings, 221 2 
as in this example. —— ——y 
The half of 2 is 1, and the half of 2 L110 12 
is 1; and the half of 10, which 1 joined to ———— " 
the 2 ſevered from 221, makes 12; for the anſwer, 1 10/, 8 
125 as before. This will be ſufficiently explained in 
Diviſion. m 
8 
Example 3. 112 pounds of Sugar, at 51d per þ. 
Set it down thus ; 
pe 
d. 
5 per pound 
10 and 10 
4 07 | : 
o 10 
2 05 10 iz 
os 06 the product of 51d by 12 deſective. 2 
211 04 the anſwer, | 
Here after I have multiplied by 10 and 10 the parts ho 
of 100, there wants 12; wherefore I multiply 5 1d by 
12, and it gives 5s. 6d. for 12 B. at 5d, which added N 
to 21. 56. 10d. the value of 100, makes 21. 115. 4d. the * 
true value of 112 jb. at 51d per pound, by 
oP 
con 


Example add 


ve. 


darts 
1 by 
ded 
, the 


ple 


"a 
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Example 4. 94 ſtone of Beef, at 22d. or 1s, 104. 
per ſtone, | 


— 
9 


4. 4. ; 
1 10 : | 
10 and g Here, what is wanting after the two 
— — - multiplications is 4; wherefore I mul. 


18 4 tiply 1s. 10d. (the price) by 4, which 
9 produces 75. 44. to be added, Go. 
8 og o. | 
7 4 


— — — _—— 


8 12 4 Anſwer. 


—* 


/ 


Example 5. 97 C. and a half of Raiſins, at 1/. 55. 64. 


per C. 


14. . 4. 
n 
9 and 10 After I have multiplied by 9g 
. and 10, I multiply the price 14. 
11 09 6 5s. 6d. by 7, the quantity want- 
10 ing, and it produces 8/. 18s, 6d. 
hos and ao then for the half C. I take half 
114 16 © of the price, which is 125. gd. 
8 18 6 and then collect the three lincs, 
12 9 for the 1 C. the total of which is 1240. 6s. 3d. 


maps 7 for the anſwer. 


— 
— 


Note, From the laſt example it is evident, that there 
is no need of being too ſolicitous to come ſo very near 
by two multiplications z for _ 7 is wanting to make 
up the true quantity; nay, if the two multiplications . 
come within 10 or 12, it is near endugh; for tis as eaſy 
to multiply the price by 10 or 12, as by 2 or 3, and the 
addition is the ſame, 


. 


55 Example” | 


* 


_ - 
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Example 6. What comes 110 C. 4 of Hops to, at 
41. 10s, 6d. per C. | 


„„ ith After I have multiplied by 10 and 
4 10 6 10, which makes 100; I multiply 
10 and 10 the price 4/. 10s 6d. by 10 that is 

— wanting, which gives the ſame with 


45 O5 co the firſt product, wiz. 450. 55. which 
10 ſtands under the product by, 100; 

_ —— and for the 3 of a C. I take 3 of. the 
452 10 oo price, viz. firſt the half, and the 
45 05 oo half of that half, that is 21. 5s. 3d. 
2 Oc 03 and 1/. 2s. 74; which four lines 

1 O2 7 + added together, make 5011. 25s, 1034. 


— — for the anſwer. 
501 O2 103 


nix = Anſw. 


| To prove Multiplication. 


IVIDE the Product by the Multiplicand or Multi- 
plier, and the Quotient will be one of them. 

This you cannot do before you have learnt the next 
rule, viz.” Division.- For the preſent therefore take 
this method, wiz. As you multiplied the multiplicand 
by the multiplier, ſo contrarywiſe multiply the multipher 
by the multiplicand; and if the products are alike, the 
work is right; otherwiſe one of them is wrong, and 
muſt be gone over again tull they do agree. 


Example 1. 


365 Days in a year. 
24 Hours in a day. 


1460 
730 


8 760 Anſw. 


— — 
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Here (reverſely) 1 ſay, 5 times 4 is 20; o and carry | 
23 6 times 4 is 24, and 2 is 26; 5 and carry z; and 

times 4 is 12, and 2 is 14; fo that the whole product 
is 1460. Then 5 times 2 is 10; o and carry 1; 6 
times 2 is 12, and 1 is 13; 3 and carry 1; and 3 times 
2 is 6, and 1 is 7; which make 730. Which products 
added together make 8760, the hours in a year, as 
above, without taking in the odd 6 hours, which the 
year doth conſiſt of more than 365 days. wi 


7 


i Example 2. 


56 gallons of Spirits, at 3s. 2d. per gallon. 


s, d. l fay here, twice 7 is 14; 2 and carry 
$-2 15. and 4 times 7 is 21, and 1 is 225. 

7 and 8 or 11. 2s. Again, twice 8 is 164. 4 and 

— carry 18. and twice 8 is 16, and 1 is 
102 3 175. 17 and carry o; and once 8 is 81. 
8 Thus both theſe examples are the ſame 
. in the end, as if you proceeded in the 


$ 17 4 Anſw. common and regular method of multi- 
plication, and thews the truth of the 
operation, which ſhews the-work to be right. 

The next rule, in order, is Division. 


DIY 1 


HE uſe of this rule is to ſhew how many times 
: one number or ſum is contained in another ; as if 
it were aſked, how often is 8 contained in 48-? the 
anſwer is 6 times; or how many times 12 is there in 60 ? 
anſwer 5 times, | 
As by Multiplication great denominations are brought 
into ſmall ones, as pounds into ſhillings, pence, or 
tarthings; ſo by Diviſion, ſmall denominations are 
brought into greater, as farthings into pence, ſhillings, 
or pounds, | 


N 2 In 
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In this rule we are to take particular notice of the 
three following terms, | | 


1) Dividend, or number to be divided. 

2 > The Diviſor, or number by which we divide. 

30 Quotient, or anſwer to the work; which 
thews how often the Diviſor is contained 


in the Dividend. 

4. The remainder; which is an uncertain branch t 
of this rule, becauſe there is ſometimes a Remainder, ſ 
and ſometimes not. 5” And you muſt particularly t 
note, that the Remainder is ever of the fame denomina- fr 
tion with the Dividend, and is always leſs -than the th 
Diviſor ; for if it be more, or equal to the Diviſor, the th 
work is wrong. E 
Diviſion is either ſingle or compound ; ſingle when ne: 
the diviſor conſiſts of a fingle ägure, and the divi- ſay 
dend of two at moſt: Any queſtion of this kind is ſub 
anſwered by the multiplication table ; as if 72 were par 
to be divided by 8, the anſwer will be g times, Here obſ 
72 is the Devidend, 8 the diviſor, and 9 the quotient 2 
or anſwer. | 8 | . ec 
Compound Diviſion is when the dividend hath many, and 
or more figures or cyphers than two, and the diviſor one day 
or more figures or cyphers, &c. : whic 
| each 

| N; 

Example. in thy 

| one b 
How many times 7 are there in 365? or, how many (afte: 
weeks in a year? | ook 
phe 

5 g 7365 (527 down 

A general rule for working. 35 xc ar 
1. Seek ; | 8 OI 

2. Multiply | 14 ; * 619 

| Net 3. Subtract — — 7 
BF 4. Bring down OO "IR 
| tquaily 


Jany 


i 
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Having ſet down the example with two crooked lines, 
or half parentheſis, one for the diviſor, and the other for 
the quotient, I begin accordin 2 to the aforementioned 

eneral rule for working, by ſeeking or aſking how often 
can take 7 the diviſor, out of 36, the two firſt figures 
of the dividend (for I cannot take 7 out of 3, the quo- 
tient being never to begin with a o) and the anſwer is 5 
times; wherefore I place 5 in the quotient, and multiply 
the diviſor 7 by it (as directed in the general rule,) 
ſaying 5. times 7 is 35, which I place under 36; and 
then thirdly, according to the faid rule, I ſubtract 35 
from 36, and there remains 1; to which J bring down 
the next or laſt figure of the dividend, wiz. 5, and then 
there is 15 for a new dividend to work upon; then I aſk 
or ſeek again, how oft 7 may be taken from 1 * and the 
anſwer is two times; wherefore I put two in the quotient 
next to the 5; by which 2 I alſo multiply the diviſor 7, 
ſaying twice 7 is 14; Which I ſet down under 15, and 
ſubtract, and there remains x which I place between 
parentheſis thus (1) as it ſtands in the work; where 
obſerve, that 365 is the dividend, 7 the diviſor, 5 2 the 
__ or anſwer, and 1 the remainder: The quotient 
eclares that 7 is contained in 365, 52 times and 1 over, 
or remaining; which is placed after the quotient thus , 
and ſignifies that there is one ſeventh of a week, or 1 
day, more than juſt 52 weeks in a year, or 365 days; 
which is eaſily to be found, by collecting the days of 
each calendar month as they ſtand in the Almanac, 
Note, That if there had been more figures or Typhers. 
in the dividend, they muſt all have been brought down 
one by one-at a time (and never but one at a time) and 
(after ſubtraction) ſet to the remainder; and if there 
remains o, you mult ſtill bring down but one figure or 
Cypher at a time; and for every figure or o ſo brought 
down, there muſt be a figure or o placed in the quotient, . 
according to the times you can take the diviſor out of the 
ſeveral dividends you make by bringing down a figure or 
Cypher at a time out of the dividend, till all be brought 
down, and the work, ended. | 


For a ſpecimen, let us divide 8060 pounds of tobacco 
tquaily amongſt 8 men. 


N 3 8) 8050 
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8) 8050, (1007 Qgotient, Here I fay the eighths in 


ad. i: 8 once, which I put in the 
a. | quotient; then the eighths 
60 in o, o times; which 1 like. 
56 | wiſe put in the quotient ; 
— . then the eighths in 6, o 
11 times again; which is alſo 


placed in the quotient, and there remains 6; to which 
1 bring down o, the laſt of the dividend, and it makes 
60: Laftly, the eighths in 60, 7 times, 7 times 8 is 56, 
which take from 60, and there remains 4; ſo that the 
quotient ſhews that each perſon muſt have 1007 pounds 
of tobacco for his ſhare in the dividend 8060, and there 
remains 4 pounds over and above, which makes half a 
pound more to each man, becauſe 4 the remainder is half 
of 8 the diviſor; and ſo the work is done, the quotient 


E. 


Note, That, in the operation, every time you bring 
down a figure or cypher, you are to make a point under 
it in the dividend, to ſignify that ſuch figure or cypher 
hath been brought down and done with, as may be 
obſerved in the foregoing example. 55 

Though this way of working is plain, and eaſy to be 
underſtood, yet as it is — * tedious, I ſhall here 
fhew a quick and expeditious method when the diviſor 
is a ſingle figure; this will appear in the following 
examples. LY 


| II. III. 
478905 534567 60 29702 
Quotient 19726 (2) 6913 (2) 4950 (2) 
4 5 . 
Proof 78906 34567 29702 


In the firſt of theſe examples I ſay, the 4's in 7 once 
and there remains 3, which conſidered as placed before 
8, the next figure in the dividend, makes 38; then the 
4's in 38, 9 times 4 is 36, from 38, and there remains 

23; which makes 9, the next figure in the dividend, — 
a 


* 


* 


ives to each man 1007 pounds and an half for his equal 


Pro 


— 


— 
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then the 4's in 29, 7 times; 7 times 4 is 28, from 29, 
and there reſts 1; which makes o, the next of the divi- 
dend, 10, and the 4's in 10 twice; twice 4 is 8, from 
10, and there remains 2; which makes 6, the laſt figure 
of the dividend 26; laſtly, the 4's in 26, 6 times, and 
6 times 4 1s 24, from 25, and there reſts 2 the re- 
mainder: And ſo for the other two examples. And for 
the proof of the work, (or of any other examples) 
multiply the quotient by the diviſor, and take in the 
remainder in the firſt place, or place of units; and if the 
product be the ſame with the dividend, the diviſor is 
right; for I fay 4 times 6 is 24, and 2 the remainder 


make 26; 6 and carry 2, &c. 


— 


More Examples for a fingle Figure. 


3)543z— 7) 27900660 99234567 
Quotient 18107 (o) 39865 (5) 26063 (o) 
Proof 54321 279060 234567 


This is the ſhorteſt way of Diviſion that can be by a 


_ fingle figure, 


As it is neceſſary for expedition to multiply by 11 and 
12, as by a ſingle figure, to have the product in one 
line; ſo it is likewiſe neceſſary to divide by them, as in 
theſe examples, wiz, | 


f 1172646206 12) 76677240 


| Quotient 56604 200 (6) 6389770 
ö 11 TP 12 
Proof 72646206 76677 240 
41) 47627000 12) 42007400 
Quotient 4329927 (3) 3509616 (8) 
| 11 1 
Proof 47627000 | 42007400 


140 


In the firſt of theſe examples I ſay, the 11's in 72, 
anſwer 6 times, &c. In the ſecond I fay, the 12's in 
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76, anſwer 6 times, &c, In the third, the 11's in 47 


&c. 


By being ready and expert in the examples above, you 
may eafily divide by theſe numbers, viz. 110, 120, 
1100, 1200, Cc. for it is but cutting off, or ſeparativg 
the cyphers from 11 and 12, (when theſe numbers happen 


In the fourth I ſay, the 12's in 
1s 36, from 42, and there remains 6, 


times; 4 times 11 is 44, from 47 and there reſts 3, 


= three times 12 


c. 


to be the diviſors) and cutting off or ſeparating the like 
numbers of figures or cyphers from the right-hand of the 
dividend, and then divide the other figures or cyphers 
towards the left-hand, by 11 or 12, as it ſhall happen; 
as in the examples following, vx. 


* 


Divide 34567 by 110, and 890123 by 120, and 
98765 by 1100, n by 1200. 


11,00 345647 
Quotient 314 r or 55% 


12,0) 8901213 


When you divide by 10, 100, 1000. or 10000, Tc, 

you have nothing more to do than to cut off, or _—_— 
as many figures or cyphers of the dividend towards the 
right-hand, as you have cyphers in the diviſor; and thoſe 
figures towards the left make your quotient, and thoſe 
cut off towards the right-hand the remainder, 


/ 


5 


This manner of multiplying and and dividing by numbers not 
oxcceding 12, is now univerially adopted. 


Ex amples. 


% — -* ww 


w 


ws 3 is n 


W 


— 
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Examples, 


Divide 123456789 by 10, 100, 1000, 10000, 
By 10 the quottent is 12345678, and the remainder 9. 
By 100 tbe quotient is 1234567, and remainder 89. 


By 1000 the quotient is 123456, and remainder 789. 


By 10000 the quotient is 12345, and remainder 6789. 

When the divifor conſiſts of ſevera! figures, the work 
is attended with a little more difficulty ; but if the 
following directions are carefully obſerved, the ſeeming 
difficulty may be eafily overcome; as in the following 
example, 5 

Suppoſe I am to divide 78901 pounds among 32 
pariſhes; or ſuppoſe an aſſeſſment of ſo much money 
was laid on ſo many pariſhes, what muſt each pariſh-pay 
by an equal proportion towards the raifing ſuch a ſupply ? 


Diviſor 32)78901 (.... Quotient. 

The example thus ſet down, I begin at the left-hand, 
ſeeking how often J can take 32 out of 78; or, more 
eaſily, How many times 3 is there in 7, and the anſwer 
is two times, which I place in the quotient 32)78901(2 
thus, and then according to the general rule 32)78901 (2 
of working, I multiply the diviſor 32, by 64 . 
the 2 placed in the quotient, ſaying, twice 
2 is 4, and twice 3 186; ſo there is 64 to 14 
be taken out of 78, as it appears in te : 
margin. | 

Then I make a point under 9, the third 32)7 
figure of the dividend, and bring it down 6 
to the remainder 14, and then the work ——— 
appears as in the margin. 149 
Then ſeek again, aſking, how many — 
times 32 is 149, Which is not readily to 32)78901 (24 
be anſwered ; but how many times 3, the 64 
rſt figure in the diviſor, is there in 144. — 
the two firſt figures of the dividual 149, 149 


8901 (a 
WEL 


and the anſwer is 4 times; Wherefore, 128 


aſter placing 4 in the quotient, I multiply - —— 
(as direfted in the general rule) the 210 
diviſor 32 by the ſaid 4, ſaying, 4 times 
218, placing it under 9 in the dividual; then 4 times 
| | 3 is 


— — 


| 
1 
} 
l 
| 
+ 
T 
' 
|| 
| 


— — — — — 
- —— — 


< omg ô——T—-— . I - 


' . 


142 THE YOUNG MAN's 


3 is 12, and ſet it down under 14; ſo there is 128 to 


be taken out of 149, and then the work appears as in 
the margin. 

And after ſubtraction there remains 21; then I make 
a point under © in the dividend, and bring it down to 
the right of the remainder 21, and then there 1s 210 
for a new dividual; then (as the general rule direQs) 
I ſeek again, ſaying, How many times 32 the diviſor, 
is there in 210 the dividual? or eaſter, How many 
times 3 in 21? (for obſerve well, that whenever you 
have a place more in the dividual than in the diviſor, 
then always ſeek how oft you can take the firſt figure 
of the diviſor out of the two firſt of the dividual) and 
the anſwer is 7 times; but it will not bear 7 times, 
for 7 times 32 is 224, and you cannot take 224 out 


- of 210, or rather, you cannot take 22 out of 21; 


wherefore try in your mind, before you ſet down. the 
auſwer, or figure in the quotient, whether it will go 


the number of times as is moſt eaſily ſuggeſted; as 


here, the queſtion or demand 1s readily anſwered, 7 
times, and ſo many times 3 may be taken in 21; but 
when you come to multiply the whole diviſor by the 


times you place in the quotient, you begin at the right 


hand and go towards the left, carrying the tens that 
ariſe to the next place; which increaſes the product 
ſoc, that ſometimes the ſubtraction cannot be made, 
becauſe the under line 1s greater than the upper, or 
that which you ſhould ſubtract from; wherefore firſt try 
in your mind as aboveſaid, and fince it will not bear 7 
times, try if it will go 6 times, ſaying, 6 times 2 is 12, 
2 and carry 1, and 6 times 3 is 18, and 1 is 19, and 
19 may be taken out of 21 ; therefore ſet down 6 in the 
quotient next to the 4, and multiply the diviſor 32 by it, 
and the work will ſtand thus: 


Here 


; x 1 
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Here the diviſor 32, multiplied by 6, 32) 78901 (2465 
gives 192 to be taken out of 210, and 64. 
the remainder is 18; to which aftera =— 
int made under it, I bring down the 149 
1, the laſt figure in the dividend, and 128 
then there is 181 for a new dividual; 
then, acccording to the rule, I ſeek 210 
again, (for you are to note, That the 192 
atoreſaid general rule for working muſt —— 
be as often repeated as you bring 181 
down a figure or cypher from the di- 160 
vidend, to make a ncw dividual; and 
alſo, That for every figure or cypher 21 
brought down, there muit likewiſe be | 
a figure or Cypher placed in the quotient;) how many 
times 32 the diviſor, may be taken out of 181 the di- 
vidual, or how many times 3 is in 18, and the ready 
anſwer 1s 6 times; but on trial, I find it will not go 6 
times; wherefore I try a time leſs by one, wiz. 5 times, 
and find it will bear it; and ſetting 5 in the quotient 
next the 6, I multiply the diviſor 32 by it, and it pro- 
duces 160, which ſubtracted from 181, the laſt re- 
mainder is 21, and the quotient or anſwer is 2465, and 
ſhews, the 32 1s contained in 78901, 2465 times, and 
21 over, as per work. | 


Again ; Suppoſe a Nobleman hath zo, eool. per an- 
num, what is his daily income? ö 


9. 
If you divide 30, ooo by 365 (the days in a year) the 
quotient will be the anſwer. Set it down for work- 
ing thus, | 365) 30000 ( 


Firſt ſeek how many times 365 can be taken in 300; 
(an equal number of places with the diviſor) anſwer © 
times; wherefore I go a place further to the right- 
hand in the dividend, (for o muſt never begin the 
quotient) and make a point under it, viz. under the 
laſt o but one (as may be ſeen in the example) and 
there being- a place more in this pointed out dividual 
than in the diviſor, I ſeek how oft the firſt figure of the 
divifor, viz. 3, is contained in the two firſt figures 
or places of the dividend, wiz. 30, and the anſwer is 

. ä 10 


per ſaid diviſor 365, there would come 


gives 10d. a day more, 80 that 
30, oool. a year is E2/, 3s. 104d. a day, 70 


- ＋—— — —  — 
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10 times; but you are never to take above 9 times at 
once, in any of theſe examples of diviſion; where. 


fore try in your mind whether it will bear 9 times, 


before you ſet it down in the quotient (as was faid 
before) ſaying to yourſelf or in your mind, 9 times 
5 is 45, 5 and go 4; and 9 times 6 is 54, and 4 is 58, 
8 and go 5; and 9 times 3 is 27, and 5 is 32; now 
32, cannot be taken out of 30, where- 

fore take a time leſs by a unit or one, 365) 30000 (8 


wiz. 8 times, and finding it will ge 8 2920 
times, ſet 8 in the quotient, and then © wg 
ſay, 8 times 5 is 40, © and carry 4; and 80 
8 times 6 is 48, and 4 is 52, 2 and cafry amo 


6; and B times 3 is 24, and 5 is 29; and then there 
15 2920 to be taken from 35000, and there remains 80. 
Then to the remainder 80 I bring down o, the laſt of 
the dividend, and then there is 800 for a new dividual; 
then you mult try how oft you can take 365 out of the 
ſaid dividual 800, and the number of places being equal 
both in diviſor and dividual, to wit, 3, afk, how oft; 
in 8, anſwer twice; ſo put 2 in the quotient, and fay 
twice 5 is 10, © and carry 1; and twice 6 is 12, and1 
is 13, 3 and carry 1; and twice 3 is6, and 1'is 7; fo 
there is 730-to be deducted from 800, and the remainder 
is 70, as in the whole work may be ſeen. | 
Thus by the work, the Nobleman hath 82 pounds 
per diem, and 70 pounds over; which if multiphed by 
20 (the ſhillings in a pound) would pro- 
duce 1400 ſhillings; which it divided 365) 30000 (82 


out 3s. a day more, and there will be a 2920 
remainder of 305, which multiplied — 
by 12, (the pence in a ſhilling) pro 800 
duces 3660, which divided ſtill by 365, 730 


%a 
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Divide 4624 gallons of Canary, by 252 (the gallons 
in a tun.) h Thus ſet down. 


In this example, after enquiry, I 257) 46242 (183 


find that it will not go twice, there- 252 
fore I ſet down 1 in the quotient, | 
and place 252 and 402. of the divi- 2104 
dend, and after ſubtraction, the re- 2010 
mainder is 210, to which I bring — 
down 4 from the dividend, and the 882 
dividual is 2104; and then ſeeking 756 
again, find it will bear 8 times, — 
which placed in the quotient, and 125 


the diviſor 252 multiplied by it, the 


product is 2016 to be ſubtracted from 2104, which 


being done, the remainder is 83; to which 2 (the laſt 
figure of the dividend) being brought down, tkere 
is 8:2 for the laſt dividualz and then ſeeking again, 
I find it will go 3 times, and the product of the dicitor 
multiplied by 3, is 756, which ſubtracted from 882, 
there remains 126 for the laſt, or true remainder. So 
that by this diviſion I find there are 183 tuns in 46242 


gallons, and 126 gallons remaining, or over and above; 


which being half of 252 the divitor, the remainder is 
therefore half a run more. 


When you have a cypher or cyphers in the diviſor 
in the firſt, ſecond, or third place, &c. ſeparate ſuch 
cypher or cyphers, with a daſh of the pen, from the 
relt of the diviſor: and alſo cut off as many figures 
or cyphers from the right of the dividend, as you cut 
off cyphers from the diviſor, and divide the- remaining 
figures towards the left-hand, by the remaining ſigmifieant 
figures of the diviſor, | 


* 


Divide 
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Divide 4295 2 ſquare poles of land by 160 the fquare 
peles in an acre of land, : 


Here the cypher is cut off from 16 | 0)4295 | 2 (268 


the diviſor, and 2 from the divi- 32 
dend; then I aſk, How oft 16G in — 
42? Anſwer, twice, then the 16's 109 
in 109, Anſwer fix times; then 96 
the 10's in 135, Anſwer 8 times. — 
So there are 268 acres, and 7 re- 135 
mains; that is, 268 acres I or 128 
rc or aimoſt half an acre, | — 
7 


Divide 6274620 by 2500 


27 | 00)62746 | 20 (23233538 


54 : 

87 | In this example two 
81 eyphers arc ſeparated from 
— the diviſor, and alſo two 
64 places from the dividend, 
54 and then 62746 is divid- 
—— ed only by 27. See the 
106 Work. 

81 

25 


When the diviſor is 3, 4, 5, ö, or more figures, there 
is a ſure and eaſy way of performing the work truly, 
by making a fable of the diviſor; which may be 
done * addition, or multiplying the diviſor by 2, 

3. 4» . | 


% 
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Suppoſe you are to divide 987654321 by 12345 


123456) 937654321 (8000 
987048... | 


6321 


——— 


Here having noted the number of figures in the divi- 
ſor, which here is ſix, I make a point under the ſeventh 
figure, or place of the dividend, Cc. 

1 123459 , 

— — This table is made, by - doubling the firſt 
2 246912 line, which is 246912, which added to the 

———— firſt or uppermoſt line gives the third line 
3 370368 370368, waich alſo added to the ſaid firſt line 

— makes 493824 for the fourth line or product; 
4 493824 and ſo of the reſt, ſtill remembering to add 

—-— the ſubiequent hae, or product to the firſt or 
$ 617280 uppermolt line, till you come to the laſt line 

—— — of 9g imes, which is 1111104. The truth 
6 740735 of which may. be proved by multiplying the 

—— firſt or uppermoſt line by 2, 3, 4, 5, Oe. 
7 864192 And if you commit an error by addition, it 

— — may be found out or corrected by Mul- 
8 987648 tiplication. | 


A is is AE AS 4 


9 1111104 


When you have pointed out your number of places 
in the dividend, caſt your eye on the table, and at the 
firſt view you may kriow how many times you can 
take; as in this example, 7 times is too little, and g 


g times too much; wherefore I ſet down 8 in the quo- 
's tient, and then multiply and ſubtract, and the remainder 
e is 6; to which I bring down 3, and put o in the 
, quotient; then to the 63 I bring down 2, and place 


another o in the quotient; then to 632 I bring down 1, 

the laſt figure of the dividend; but ſtill it will not bear 
any time or times, wherefore I put another o in the- 
quotient; and ſo the work is done, and the quotient. is 
$000, and the remainder 6321; as in the work. 


| l Thus . | 
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Thus having plainly, fully, and pertinently ſhewn, 
by verbal directions, tine method of working diviſion, 
I think it unneceſſary to give any more examples in that 
manner; but ſhall leave ſome few examples for practice 
- fake, wnoſe quotients and remaraders are expreſſed, but 
the operation omitted, to ſave room, and for trial of the 
ingenuity of practitioners. 

740099004 2 divided by 987, the quotient is 74983166, 


and remainder 200. 


| 479679002742 divided by 4689, the quotient is 


102298784, and remainder 4866. | 
7969767002 divided by 976294, the quotient is 8163, 
and r2mainder 279080. _ 
456789012345 divided by 9876543; the quotient is 
46249, and remainder 8775138. 
76469747 divided by 4400, the quotient is 16993, 
and remainder 1249, And, 8 


809240000 divided by 345000, the quotient is 23456, 
and remains o. 
The Proef of Multiplication and Diviſion. 
H ESE two rules reciprocally prove each other; 
for in proving multiplication, if you divide the 
product by the multiplier, the quotient will be like the 
multiplicand; or if by the multiplicand, the quotient will 
be the ſame with the multiplier, 


Example. | 

345 5 Or thus, 
3 34508280 (24 

1380 — 

690 1380 

- 1380 

2408280 (345 ESE: 

72 0 


108 
99 
— 

120 
120 
— - 
0 
— — 


Ta 


Pr 


a 
e 
i 


* 
Ta 


— 
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wh prove Diviſion. 


Diviſion may be proved by Diviſion thus: 
If you divide the dividend by the quotient, the quo- 
tient will be your former diviſor, 


Example. Divide 8280 by 345 


Here the working again is needleſs, it being above; 
and ſhews the truth of the aſſertion, that diviſion may be 
proved by diviſion as aforeſaid. We: 

But the moſt uſual way of proving diviſion is by mul- 
tiplication, in this manner, vis. Multiply the quotient 
by the diviſor, and the product will be equal to the divi- 
dend; as in the foregoing example. h 

| | 3 345 Quotient. 


7 24 Diviſor. 
Note, That where there is — 
any remainder, ſuch re- . 
mainder muſt be taken in 690 
or added to the product. — 
8280 


As in multiplication I gave ſome examples of its utĩ- 
lity in money, ſo likewiſe I ſhall give a few examples in 
Diviſion of money; whereby you may ſee how expedi- 
tiouſly ſome things may be done, without having recourſe 
io reduction, the rule of three, Qc. Se, 


| Example 1. Divide 261. 128. 6d. equally among 5 


men, 


For diſpoſition of working ſet it down as follows : 


J. s. d. In working of this, I ſay, the 5's 

5) 26 12 6 in 26, 5 times; 5 times 5 is 25, from 
— — 26 and there remains 1, or 11. or 20s. 

5 06 6 which, with the 1 28. in the place of 

6 ſhillings makes 32s. then the 5's in 32, 

| — — 6 times; 6 times 5 is 30, from 32 and 
Proof 26 12 6 there remains 25. or 24d. which with 
| — the 64. in the place of pence, makes 
O 3 303 
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30; chen the 5's in 30, 6 times; and fo the work is done; 
and the anſwer is, that each man muſt have 54. 65. 64. 
for his equal ſhare in the ſaid diviſion of 26“. 125. 64. 
among it's perſons; and the truth of it is proved by my]. 
tiplication- of money, ſufficiently ſhewn in the rule of 
multiplication ; as here 5 times 6 is 3o, 6 and carry 2; 
and 5 times 6 is 30 and 2 is 32, 12 and carry 1; and 5 
times 5 is 25, and 1 18 26, 22 . 


Example 2. Divide the _ of a 7 a- 


mounting to 2401. 13s. 4d. equally amongſt 12 Stewards, 
to know what each Steward muff pay. 
( 
| | | . d. 
Here, I fay, the 1258 in 24, 12) 246 13 4 a 
twice, and the 12's in 6, o #5. "1; pate 0 | 
times and there remairs 6/. or Anſwer 20 11 14 p 


120s. and 13s. makes 1333 . — 
then the 12's in 13 once, and the 1258 in 13 once, and 


there remains 1s, or 124. then 12 and 4 is 16; the 12's f 
in 16 once, and 4 remains; ſo that each Steward muſt D 
pay 20/, 117. 4d. d or four twelfths of a penny, ſome- t 
thing more than a farthing; and this may be proved as f 
that above. 


When any quantity is ſuch a number, that any two di- of 
| Sits of the multiplication table, multiplied together, make 

faid quantity or number, then the quotient may be 
very expeditiouſly found at two divifions, and ſvoner than 
at one. Example: Divide 7872 by 32. In this example, 
the digits, component parts, or numbers, which multi- 
Phied together, make the diviſor 32 are 4 and 8, or 9 
and 4; for it matters not which of the numbers you divide 
by fa; for both diviſions together give a true anſwer 
and the ſame quotient; as may be ſeen by the different 
methods in the following work. 


47872 Or thus, 8) 7872 
8) 1968 9 984 12 
246 quotient 246 quotiend — 

— — — — 


Here 


ent 


Jere 
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Here though the operations are different, yet the 
ey”. are the ſame, Again, divide 44184 by 56. 


Eromgh 3. 


8 

Dd 
1 
1 * 

— 
361 
8 + 


789 quotient. 


Here the diviſors are 7 and 8, or 8 and 7; for cither 
or both, will give the ſame quotient. 

And thus may above torty examples be wrought by 
numbers out of the multiplication table, with great 2 
pens and expedition, as * 8. 18, 25, 35» 64. 72, 
96, Se. 


When it happens that there is any remainder in the 
firſt divifion, or the laſt, or in both; to know the true 
remainder, as if, you divided by the common way, take 
this method, viz. multiply the firſt diviſor by the laſt re- 
mainder, and take in or add the firit remainder, if there 
be any, and the product will be the true or ſame remain- 

„der as if you divided by the long way. 


Example. 
| Divide 4567 by ng. a 
Here 1 multiply 3, the 34567 


firſt diviſor, by 2, the [aſt | 
remainder, and take in 1, $)1552 2 
the firſt remainder, and it | — 
makes 7 for the true re- 304.2 


mainder, as may be prov- 
ed at leiſure, by the other 
way. 


N 


The ſame method may be taken with reſpe& to com- 


ponent parts in diviſion of money, as in diviiion of lium- 
ple numbers. 


Example, 


d 


Py 4 
o6 


3743 12 
; 6)154 10 10 
Anſw. 25 15 10t 


By this method of diviſion of money (if the quantity 

be as aforeſaid, made by even component parts) you may, 
by having the price of ſeveral things, know the price or 
value of one thing, at the ſaid rate, as well as by the 
rule of three: So doth multiplication of money anſwer 

_ queſtions in the rule of three, when the firſt number is 2 


unit or one. 
Example by Diviſion. 
| Tf 84 5. of Coffee oft 311. 108. od. what is that a ſh i 
| 7931 10 © 
1 : 
| 12)41 © © 
| - Anſw. o 07 6 a pound, 


anſwer. 
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Example, Divide 463/. 125. 06d. into 18 equal party, 


— 


As in multiplication of money, to have an anſwer, 
you multiply the price by the quantity; ſo in diviſion of 
money, you divide the price by the quantity to have your 


And this may ſuffice at preſent for multiplication and 


- Givifion, the various and excellent uſes of which will be 
better underſtood in the following rules of arithmetic, 


particularly in the next rule, called RD TIOx. 


R E- 


224ʃ 


of 
ir 


Cy 
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4 De! -- JLED 
ENTS ON is performed by the foregoing rules 
of multiplication and divifion, 1 

For any greater name or denomtoation is brought into 
2 ſmaller by multiplication, by multiplying by ſo many of 
the ſmalier as makes one of the greater. 

Thus if you multiply pounds in money by 20, the pro- 
duct is ſhilliags: or ſhillings by 12, the product is pence: 
or pence by 4, the product is farthings. | 

Oa the contrary, all ſmaller denominations are brought 
into greater by diviſion, by dividing the ſmaller denomi- 
nation by as many of the ſmaller as makes one of the 

greater. | | A 2 ä 

Thus, if you divide any number of farthings by 4. 
the quotient ſhews the perce ; pence divided by 12, give 
ſhillings in the quotient ; and ſhillings divided by 20, 
give pounds in money in the quotient, | 

In 5201. how many ſoillings, mow and farthing: ? 

520 l. 
20 


Shillings 10400 
12 


20800 
10400 


Pence 124800 
4 


Farthings 499200 : 
How many ſhillings, — and furtbingt are there in 
224. 158, 6d. „ „ | 
224 15 6 
20 


— 


4495 Shillings 
I IB 


8996 
4495 


— — — 


53946 Penoe 
42 $ 


— — — 


215784 Farthings 
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I 499200 farthings, how many fence, ſhillings, aud 
pounds? ; | 


4) 499200 
12)124800d 


20) 104008, 


8201. 


Hou many Pounds are there in 6 hundred wei oht and; 
fuartert ?P— Note, An hundred weight w 11275, 


27 | 
28 a quarter of a C. is 28 5, or a tod. 


216 hitec. 
54 | 


756 pounds, 


Cafe 1.) When a number of one denomination is given 
to be reduced into a leſſer denomination. 

Rule.) Multipiy the given number by ſo many ati 
of the inferior denomination into. which you would have Ex 
the number reduced, as are contained in an unit of the 
denomination which is given, and the product is the 
anſwer. 


Example 1. In 564 pounds how many farthings ? 


664 pounds. 
goo farthings in a pound 


| 


541440 farthings for anſwer, 


Exa nple. 


3 


2 nple. 


UNIVERSAL COMPANION. 15g 


; Example 2. in 87 hundred weight, how many pounds ? 


$7 hundred. 
112 pounds in one hundred. 


— — 


744 Pounds for anſwer. 


Example 3. I. 527 Ells Flemiſh, boaw many quarters 
of a yard, each ell being three quarters of @ yard. 


527 ells 
3 quarters of a yard in an ell Fleniſb. 


— — — - 


1581 quarters of a yard for anſwer 


Example 4. I. 328 bales of Dewles, bow many 


ſitces ? 


4328 bales. 
3 pieces in a bale, 


| 984 pieces for anſwer. 


Example 5. In 434 greſ of tape, each greſs 12 dozen, 
each dozen 2 pieces, and each piece 36 yards, bow many 
yards ? 5 


484 groſs. 
12 dozen in a groſs. 


808 dozens in 484 groß. n 
f 72 yards in a dozen. } Mukiply 


11616 
40656 


418176 yards for anſifer. 
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Cafe 2.] When it is required to reduce numbers of 
divers denomina ions into the loweſt*denomination, 


Rule.] Work as in the laſt Caſe; but if you have any 


number of the next inferior denomination to that you are 


reducing, add ſuch number to the product. 


Example 1. In 364]. 58. 5d. how- many pence ? 
- "be Se 
364 5 5 Mukiply and add the 57. 
20 the ſhillings in a pound. 
7285 Shillings in 364/: 5s. } Muhiply and 
12 Pence in a ſhilling add the 54. 


* 
— —— 


87425 Pence in 364]. 55. 5d. for anſwer, 


In the laſt example in reducing the pounds, ſay o times 
4 in the pounds: is o, bu: 5 (in the ſkiliiogs) is 5 ſhillings; 
then ſay, 2 times 4 15 8, &c. And, When you come to 
the ſhillings, 2 times 55. is 10, and 5 in the pence place 
is 15d. put down 5 and carry 1, &c, Note, That if 
you add any thing in the ten's place, either in the ſhil- 
lings, pence, &c. you muſt add them when you multiply 
by the figare in the ten's place of the multiplier, 


Example 2. Ia 48). 175. 11d, zq. ow many far- 
dingt! | ö . 
” | ih - #. 


48 17 " * Multiply and add the 171. 


20}the ſhillings in a pound. 


977 Shillings in 48). 174. Mottiply, add- 
12 Pence in a ſhilling, J ing the 119, 


11735 Pence in 48/. 175. 11d. J Multiply & 
4 Farthings in a penny. add the 24+ 


49942 Farthings in 480. 174. 31d. 29. for An. 
Wb Example 


y 


od 


UNIVERSAL COMPANION. 457 


Example 3. 11 47 C. 2 qrs. 24 lb how many pound: ? 


C. qr. ß. E 
6 Multiply, and add 
4 quarters in 112 jþ. Jthe 2 qrs. 
190 quarters in 47 C. 2qrs. Multiply, and 
2 — in 1 C of C. 1440 the 24 tb. 
1524 
382 85 þ 


| 5 344 pounds is 47 C. 2qrs. 24 55. for anſwer. 


This queſtion is more bri:fly 47C. 2qrs. 245. 
reſolved, as in the margin, by 47 r 
firſt putting down your 47C. 4 470 
times, and the 2qrs. 24 B. which 478 
is 80th. in tens and units place 


ſo the ſum is the anſwer. 5344 I. for Anſw. 


— 


Reduction As c EN DING. 


Is, when numbers are reduced from a leſſer into a 
greater denomination. 1 

Caſe 1.) When the number given is to be reduced to 
tie next ſuperior denomination. | | 

Rule.) Divide the faid given number by ſuch a 
number of units of the denomination given, as makes an 
pit of the next ſuperior denomination, and the quctiænt 
is the anſwer, 2 | 


\ 


Example 1. I. 924 dees of Dowlas, Seve many 


bales, each 3 pieces? See the operation. 
3)98+ 


323 bales for anſwer. 


Py Example 


2 — — — — — ” —— — U ʒ—ꝛ— — 
— - — — <- — - .. — — 
£3 0” 


4 
| 
| 
| 

| 


. 


— 


. ag8 THE YOUNG MAN's 


Example 2. In 9744 pounds, how many hundred 
eveight ? eee 


11 2)9744 (87 hundred weight for anſwer. 
896 
90; 
784 


O 


— 


Caſe 2.) When the number is to be reduced to a deno- 


mination higher than the next ſuperior denomination, 


g = 

Rule.) Divide the given number, as before, by ſuch a 
number of the units of the denomination given, as makes 
an unit of the next higher denomination, and note the 
remainder. Then divide that quotient by ſo many units 
of that name or denomination which it is of, as makes 
an unit of the next higher denomination to the ſaid 

uotient, Wc; noting the remainders, as in the example 
— 


2 
LY 


| pounds 5 


d. 
12)87425 


20)72585 5 


Anſw. £.364 5 5 


o 


Example 


Example 1. In 87425 pence, how many ſhillings, and 


1nd 


nple 


dozen 1 groſs, | 


\ 
* 
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Example 2. I 5344 55. how many quarters and 


hundreds? 
„ 
28) 5344 4)199 (47 
28. 16 ; 
% 30 | 
Rem. 18. 24 2 Quarters remain. 
| — — Aaniwer 47C. 2Q. 2405. 
Example 3. J 418176 yards, ow many groſs of 
Tape? | 5 8 


Divide the given number by 72, and that quotient 
by 12, for anſwer z becauſe 72 yards is 1 dozen, and 12 


Yards. Dexcens. | 
' 72)418176 | . 12)5808 (484 groſs for anſwer. 


Theſe queſtions are the converſe of thoſe in reduction 
deſcending, and may ſerve for tae proof of them; aad 


2 ew the learner the nature and eifects of che 
rules. bg 


Reduction Aſcending and Deſcending 


Are thoſe queftions that are performed by multipli- 


2 and diviſion; ſuch as theſe that follow, and the 


P 2 . Example 


— 
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% ˙ Blends. Ho es, of 
Englith f * 


Multiply the given number by 3, and divide the pro- 
duct by 5, and the quotient is the anſwer. 


874 Ells Flemiſh. 
3 Qs. of a yard in 1 ell. Mukipty 


Ser 5245 Ells for anſwer, 
25 0 
333 8 
12 's 


22 Anſw, 5 247% or + 


. © rem. which placed over the diviſor is 4 


Or multiply by 6 and divide by 10, which is ſhorter, 


Note, That the remainder is always of the ſame deno- 
* with the dividend. 


Example 2. In 46 C. of Cotton Wool, how man ey Pound, 


and what is the price at i 5d. a pound? Anſw. 3211. 
0. d. © += ne + 
46 a6 « [0)644 lo 322 
_ 3 6. 
qo — 2 
5152 Pounds. —— 
1; Pence for 1 pound 48 4 
26760 Remains o o Remains 
5152 | — 1285 mn | 


7 7280 Pence for anſwer, which reduce into pounds 3s 
before taught, and per margin. 


Mare 


UNIVERSAL 1 16 


More promiſcuous Examp' es of both kinds f Redu&ion, 


one proving the other. 


In 2761. 125. how many Pence? 


20 12) | GOES 
 1166384d. how many pound 
$532 — 
2 alo)s5312 + 
Anſw. 663544. Anſw. £.270 12 


— 
* 


I 47964 grains, how many pounds Troy ? 


24)4"904 21 0(195] 8 


Zh +++ — . 15 
— 5 99 18 pw. 
239 pede 
210 8 1b. 3 ox. 
Der — 15. cz. pw. gr. 
236. Jad 3 18 12 how many gri. 
216- 12 Anſw. 47904 grains. 
204 99 
192 20 
Grains 12 1993 
7994 
3797 
Anſw. 47964 and proof. 
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In 34C. 1 of Cotton Wool, how many pound; Þ 


C. . 
34 112) 3892 (344 Proof 
34 336 
34 — 
34184 532 
— 448 
3892 . — 


* 4860. 3qrs: 27 55. 2g Los _ how many pounds ? 
And what it comes to at 21 : | 


5 | Or thur, 
456 C. 
456 456 
456 112 
456 — 
1117 5472 
51183 Pounds at 111 
214. per 5. —— 
8 51183 pounds, 
51183 — — 
102366 | 


1074843 Ptnce; which bring into 8 dy divifion, 
I — or reduct on aſcending; as before . and 


it will amount to 447 8“. 10s. 


rig 4796 Ell Flemiſh ae El: Engliſh 


Multiply by 3, and divide by 5; becauſe 3 quarters 


make an ell Fiemiſh, and 5 an ell Engliſh. 
* 


— — — 


s 


n 


c 
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Reduce 5 46 Ells Engliſh into Yards. 


Multiply by 5, and divide by 4, thus: 


456 Engliſh ells. 
s rs. 1 E. ell. In 570 yards how many ell: 


)2280 quarters. 570 | 


Yards 570 Anſwer 


— 5) 2280 : 


Engliſh ells. 456 Anſ. and proof, 


Bring 130 tuns of Wine into gallons, 
4 


— Or thus, TOE 7 
90+ 51 252 Gall. 1 Tun, 
63 Gallons 1 Hhd, 30 Tuns 
t560 | 7560 
3120 252 


Anſwer 32760 Gallons, 32766 
And fo on the contrary by Diviſion. 


- Lafls, Nr. Buſhels Pecks. 
Reduce 42 3 5 2 into Pecks, 
10 qrs. 1 laſt. 8 
— Here I multiply by 
423 qrs. to and take in 3 grs. 
$ buſhels 1 qr. and then by 8, and 
— _ in 5 buſhels; and 
89 by 4, and take 

” 4 pecks 1 buſh. in >. is hy 


13558 pecks, in 42 laſts, uarters, 
——— —- buſhels, and 2 pecks. hs : 
| In 


- 
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Tn 13558 Pecks, how many Lahe, &c. 


9973558 


8) 2389-2 pecks taken in 
1]o)42| 3-5 buſhels taken in 


EEE ̃ ꝓ—V — 


Laſts 42 —z quarters taken in 


Anſwer, 42 laſts, 3 quarters, 5 buſhels, 2 pecks. 


Thus, by the two foregoing examples it is ſeer, chat 
reduction ac e- ding and deſcending n. utually prove zach 
other, as „as {iid vetore; and is no more than mutipli- 
cation and diviſion proving one another, 


By Reduction alfo foreign cons or exchanges may be reduced 
ents ſterling money; and, on the * » ſterling money 
into foreign. 


Example. Reduce 246 Venetian Ducats de Banco into 
feerling money, the exchange at 52d. fterling per ducat, 
bus. 


531. 65. To be paid in London for the 
| 246 ducats drawn in Venice. 
2 Reduc 


4 


388 
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| Reduce 531. 68. ferling inte ducati at 52d, fterling per 
#ucat. L Sat 


J. 4. * 
53 6 
20 


1066 
12 


2012792 (246 Dacats to be paid in Venice for 
: gs the 5 30. 6s drawnin London. 
23, & e. 


To reduce Flemiſh money into Sterling money, divide 
the pence Flemiſh by the par of exchange, wiz. 3 . 44. 
and the quotient will be the ſterling money; what 
remains multiply by 20, &c. 


Example. In 2421. 13s. 4d. Flemiſh, how many pounds 


ferling, &C, 
2421, 135, 44. 
| 20 
337. 44. Flemiſn 
fe 4853 a 
— 12 8 3 
400 — 
— 4 | 00);22| 40 


1. 155 Sterl, 
Remains 240 
20 


41 00)48-| 00 78 5 
Anſwer 145/. 12 Shillings Sterling, | 


, , ͤuðß Ä . Er * 


— 


— — 


— — 


—— — —ͤ— 89898 
— — — 


OF: = — 8 


331. 4d. Flem 


14 
b 
| 
N 
| 
4 
| 


K K — 
. — —B—— ß 
— — — a 
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[ 

By the work it appears, that 1457. 125. ſterling, an. 
ſwers, or is keep to 2421. 135. 44. Flemiſh, at 
uh per pound ſterling. g | 

Thus Flemiſh money may be reduced to ſterling money, 
though the par of exchange be at any other rate of ſhil- 
lings or pence Flemiſh : But when at the rate as above, 
VIZ, 335. 4d. (the common par) then the anſwer is ſooner 
found by multiplying by 3, and dividing by 5; for 4004. 
Flemiſh is the ſame to 2404. ſterling, (each being a pound) 
as 3. is to 5; for if you divide 240 by 3, it quotes 80; 
ſo 400 divided by 5 quotes the ſame, 


| The foregoing Example done by the laſt propoſed 


method, 
L. 344 15 4 Flemiſt. 


— 


5)7220 oo 


t 
a 
HY 
O 
O 
1010 


Note, French money is reduced to pounds fterling, by 
bringing it firſt to pence ſterling and then dividing by 12 
and by 20, | 


In 426 F rench crowns, each 5 49.2 Sterling, how many 
pounds, &C. Sterling ? , 


F. C. | 
426 In this example, the 
54 number of crowns 18 
— multiplied by 8 4d. and 
1704 for that I take the 4h 
2130 part of 426, which 1s 
106; or 4d. 106% of a pony, or a 
= balipenny ; which add- 


12)2,110 104. ed to the other pence, 
| gives for total 23! 10d, 
And this 2 | 0) 192 | 5 , © which divided by 12 
1925 divided by ——— quotes 1925, and 10d, 
20 makes Anſ. J. 96 5 103 St. remains; ſo che anſwer 
| — 18961. 58. 10d. J ſterling: 

As in the work. N 
gain, 
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- 


| Again, Bring 1600 pieces of eight Mexico, at 54d. 
fterling, into pounds, &c. flerting. 


1600 Here the 1600 pieces 

54 of eight are multiplied 

— = by 54, to bring them 
6400 into pence ; and for'the 

- 8000 X I take the 4 of 1600, 
400 &c. as in the work. 
— And the anſwer is, 

12) 86800 £+ 361 13 4. 


2100723 [46 


—— — 


C. 361 13 4 


This method is of uſe in redueing the exchanges of 


7 Cadiz, Leghorn, and Genoa, Or when the exchange is 

2 at ſo many pence, and eighths of a penny (as often the _ 
exchanges run) then multiply the given number to reduce 
it into pence, by the pence contained in a piece of eight; 
and alſo multiply the faid given number apart, by the 

4 numerator or upper figure of the fraction, and divide by 
the denominator or under figure of the fraction, and the 
quotient will be pence; which add to the other pence 

ne produced by multiplying the given numbers by the pence 

13 contained in one of the pieces for exchange; then divide 

id the total pence by 12, &c. 

ih | 


Example. 


— 
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Example. Bring 296 Alles at 2 3 feerling, int 
pounds, &c. Herling. 


296 "IFN 


G2 E 
—— Dollars. 

592 | 295 

: 1480 5 

15392 480 

5 195 — 
| 185 Pence, 

; 121557 


210) 12908 1 
Anſwer 1.64 18 1 ' Sterling money due for 296 


dollars, at 5 2d. f ſterling 
per dollar. 


But Docats, Dollars, n Millreas, &c. are 
more expeditiouſly caſt up by the Rules of Practice 
hereafter to be explained. 


And ſo. much for- Reduction. The next rule in arith- 
metic 15, 


The GOLDEN RULE, or Rur of Taxes. 


T is called the Gol DER Rur from its great uf, 
not only in arithmetic, but in moſt parts of the 
mathematics. 

It is likewiſe called the Ruiz of Tarxze, becauſe 
from three numbers given, we find out a fourth, which 
bears the ſame proportion to the third number, as the 
ſecond doth to the firſt; from whence alſo it is called the 
RuLe of ProrORT1ON, 1 

F i 


&q 


re 
ce 


h- 
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And of this Proportion there are to forts: ene ley 
Direct; the other, Indirect or Reverſe 

Direct Proportion is when the ſecond and third num» 
bers are to be multiplied together, and tueir product 
divided by the firk. 
| Indiret or Reverſe Proportion, is, when the firſt and 
ſecond numbers are to be multiplied together, and her 
product. divided by the third 

In Direct Proportion, the fourth number contains the 
third, as often as the ſecond contains the ärſt. 

But in Indirect Proportion, the greater- the third 
number is, the leſs is the fourth; and the leſs the Uurd 
number is, the greater is the fourth, 


The flating the Queſtion. 


The chief dificulty that occurs in the Rule of Three, 
is the right placing the numbers, or ſtating the queſtion; 
for when that is done, you have nothing more to do, 
but to multiply and divide, and the work 15 finiſhed, 

And in order to ſlate the queſtion right, you muſt * 
remember, that of the three given numbers, two of 
them are always of one name or denomination, and the 


other number is ever of the ſame name with the fourth 


number or antwer required; and muſt always be the 
ſecond or middle number: and the number that aſks the 
queſtion, muſt ſtill poſſeſs the third place, and the other 
number of the fame, name with, the third, mutt be the 
firſt number; for the firſt and third numbers mult: 
always be of one name, vi. both one y, both i, weight, 
both time, or both meaſure, © And though ey de of 
ene kind, yet if one of them is alreged, by Reduction, 
from a higher to a lower name, then the other mult be 
reduced to the fame name. For you muſt particularly 


Nete, That if eicher the firſt or tltd numbers conſiſt of 


ſeveral denominations, that is, of pounds and 1: Alings; 
or pounds, ſhjilings, and pence; or of pounds, tht! lings, 
pence, and farthings; or of . hundreds, gvzriers, 


and pounds, &c. then muſt they be reduced to the 


loweſt name mentioned. Arg if any one haphers to be 
of divers denominatione, and the other but of one names 
then the number of one name mult. be reduced as low, 


8 Q_ | or 


- * 
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vr into the ſame name with the other. As ſuppoſe the 
firſt number is brought into farthings, then the third 
number though but pounds, muſt be brought into farthings 
alſo. Then you are to multiply the — third 
numbers together, (when the proportion is direct) and 
divide the product by the firſt number, and the quotient 
thence arifing will be the anſwer to the queſtion, and 
in the ſame name with the middle number: And if in 
a ſmall denomination, it muſt be brought by Diviſion to 
the higheſt name, for the better underſtanding the 
anſwer. You muſt alſo Noe, that if the middle number 
be of ſeveral denominations, it muſt be brought into the 
loweit mentioned. 1 6 


| Example 'B If 8 yards coft 165. . will 24 yards 

c | 5 | 

| 8 16 24 
3 16 


144 
24 


— — 


89384 (48-5. or 20. 85. auſwer. 


Proof of the foregoing queſtion. 


iff 24 yards PP 485. what will 8 yards coft ? 
24 1 | 
| 8 


a | 
—— 


240384 (165. anſwer. 
24 » | : 


abi. 


22 


er. 
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Example 2. What is the intereft of 75 pounds, at the 
rate of - pounds per cent. per annum ? | 


The numbers when placed according. to the above 


directions, will be ſtated thus: 


100 7? ul 2 * 

In this example there are two numbers that are prin- 
cipal money, and one that is intereit; therefore the 
intereſt (according to the rule) muſt ſtand in the middle, 
or ſecond place, the principal on which the intereſt 
dependeth, wiz. 100 (8/. being the intereſt thereof) 
maſt ſtaud in the firſt place towards the left hand, and 
the other principal on which the fourth number (which is 
the number ſought) depends, muſt poſſeſs the firſt place 
towards the right-hand, £ 

By the foreg ing rules, you may with eaſe and cer- 
tainty perform any operation in direct proportion, 
and for your Farther information, take the examples 
following. | . 


Example 3: 7 the intereſt of rool. | for one year be 
v1. what is the intereſt of 751. for the ſame time? 
n | 
34 8 


8 


I | 00)6 oo (61. for anſwer. 


— 


Example 4. J 32 rundlets of Brandy cas 961. what 
will 4 rundlets coft at that rate? | - 


32 „„ 
4 | 
32) 384(12/. anſwer, 
64 - 
o Remains, 


— — 


Q 2 


— 
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Example 5. JF 12 bags of Cotton Wool ceſt 1841, 


awhat will 17 bags coft ? 
Bags. L. Bugs. 


12 184 17. J. . 55 Mt 
3 260 13 4 Anfwer. 


12)3128 (26. 1 


—— | | * Y a * 
72 
8 pounds remain. g A 
20 Shillings multipl 7. 


12) 160 (13 Shillings. 


9 


| 4 Shillings remain? 
12 Pence multiply. 
12) 43 (4 Pence. | 


o Remains. 


—P— = 


Note, That as in the laſt example, when any thing 


remains that is reducible to a lower denomiration, after 
it is ſo reduced, it muſt be divided continually by the 


firſt number. | 
Caſe.) When any of the three numbers given happe 
to be of divers denominatiot:s. 
Rule.) You may reduce them into the loweſt deno- 
mination, And it your firſt number require to be re- 
duced, your third muſt be reduced ikewile into the ſame 


denomination as the firſt; for the firſt and third number, 


as I have already ſaid, muſt be always of one name or 
denomigation, | 


Example 


, : 
* 


— 
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7 Example 1. 717 bog ſheads of Sugar coft 8. 128. 
what wwill 5 of thoſe hog ſheads be worth? 


* Hhbds. I.  s. Ha.. | — 


"27, enen 
20 5 


— 


bo » 


hillings. 
"0" — . : 
— — þ 7. 4. 4. 7. 
' .,17)z2060 © 2 | 0) 188 ls (945 10 257 
9 66 0 0 6 — 
| — | 8: 
—_ — — 
— ä —.ꝭ 5 20 Remains. 
146 — 
— 2100 a 
> —— 


12 Pence in a ſhilling 


$ 30. 
0 ; | , 15 
17) 180 10 Pence 
10 Pence remain 
+ Farthings in a penny 


1 ) 40 2 Farthin 
; 6 Fans — to be divided 17. 


15 Sbillings remain. J Muttiphy. 


ing Note, That when you have multiplied the ſecond 

fter - and third numbers together, and divided the product 

the by the firſt, the quotient is of the ſame denomination, 

; as the ſecond number is, after you have reduced it 

pen (as in the lait example). into Us | loweſt denomination 
given. 

no- 

re- 

me i 

ber, 

or . 


Qz 
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Erample 2. 1f-4 C. I qr. 14 b. of Sugar coſt 1 
what will 18C. coft ? 75 * the . al 


T..e bf; 5:2 C. 
4 1 24 14 18 
4 112 
17 36 
28 1 ; 
we. 
. 15. of 
„ 2016 of 8 
— 140. 2 hes. 
500 {þ. of Sugar. —— 
1 8064 
* 2016 
— 7. 4. 


5 00)282 | 24 655 8 . 2 FLY Anſw. 
yu 
224 Pounds remain P 
20 Shillings in 11. : Multiply. 


5 | 00) 44 | 30 (8 _ 


"oo Shilling rom. Multiply. 


12 Pence in 15+ 


430 | 
5 00057 | 60 (11 Pence. 
5 f | , a 
7 


60 P 
2 4 ray 3 ee 


— — 


11 8 140 (2 Qrs. 


o farthings remain to be 
— © divided by 500. 


V 


ſw. 


* 


* 
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A Note farther, That as the farthings which remain to 


be diviied by the common diviſor (as in the laſt ex- 
ample) can be reduced into no lower denomination, o 
may place them over your diviſor, as fractions of a 
farthing, which ſhall be explained when we come to 
Vulgar Fractious, We, - men 
Caſe.] When the firſt of the three given numbers is 
but an unit, the operation is performed by multiplication 
only. MENT + 


* 
: 


Example 1. VI give 158. for a pound of Tea, what 
will 250 fþ. ceſt me at that rate? 


3750 Shillings anſwer, or 1871. 107. 


Example * At 141. 108. 6d. per bag of Hops, what 
t 5 5 bags ? | 5 pe rY 
Bag. I. „ . Rags. - 
I 14 16 6 33 
20 


290 Shillings. | 5 


3486 Pence n 
55 the 34 number. } Mukiply. 


191730 Pence anſw. or 7984. 175. 6d. 
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| Cake. ] When the third of the three given numbers, is 
an unit, the operation is performed by diviſion only, if 
the work need no reduction. 


Example 1. IF 42 pieces of Broad Cloth coft 5001, 
awhat will 1 piece coft . | 


x 
A Pieces. wy Piece. 


40 $90 l 
410) 59 0 (144 or 15 157. 
4 - Anſwer, 


ug. 
30 Pounds remain. 


Example 2. If 14 hoghheads 0 7 Tobacco, ners weight 
928 5 ib. co 6191. 108. what will 11h. coft at that rate? 


15. . I. 8. 55. a 8. d. E 
9285 619 10 1 Anſwer 1 4 0 


9285) 123905. (1 Shilling. 


3105 Shillings remain. 
12 


9285) 372604. (4 Pence. 


| 


120 Pence remain. 


* 


— nn nn 


480 farthings remain to be divided by 9285. 


Example 


* 
55 


le 


— 


Example 3. JF one buſhel of Oats coft 38. 6d. what 
evill a Laſt, or 10 Quarters coft at that rate? 


Firſt reduce the 30. 6d. into Pence, 40 is 424. and 
the ten quarters, into Wu that is 80, and ſet the 
queſtion thus: 


If one baſhel coſt 424. what will 80 Pathol coſt # 
80 


3360 


Li 0 


The firſt number 1 will neither encreaſe by mulliplice- 
tion, nor dimimſh by diviſion; therefore bring the 33604. 
into ſhillings by dividing by 12 as follows : 


12) 3350 (280 ſhillings, 40 2810 (14% 


For the proof of this, 144. 


and the like Queſtions, 20 
reduce the anſwer into 
pence, to know whe- 280 
ther. the operation be 12 
right, as appears in te 
Work. 3360 
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Example 4. I/ 4 chaldrow. d Coals (that is 36 
$uſhels J coft 2 28. what will 1 buſhel cat? 


Reduce the 225. into pence by reduction, which makes 
264d. which divide by 36 thus 


the third part of the diviſor 36, 252 — 
ſhews the jart of a penny to be — — 36 
, fo that a buſhel at 227. a chal- 12 

dron, a ill coſt 74. and à third — — 

part of a penny. 


Example . I pay 43al. for 525 quarters of Malt, 
what is the price of 1 quarter after that rate ? 


% 


Which being properly ſtated will and thus : 
If 525 quarters coſt 432. what will 1 quarter colt ? 


In this queſtion you cannot multiply the ſecond 
number by the third, becauſe the third number is but 
one. | | | 
Therefore, to perform this queſtion with eaſe, reduce 
4327/. into farthings; it makes 414720 farthings, divide 
this by 525, the quarters of malt, and the quotient, or 
the anſwer, is 789 farthings; the remainder, after the 
diviſion is 11 is but the parts of a farthing, 5 5 
Laſtly, The 789 farthings being reduced, are 16s, 
5d. 4, therefore, if 525 quarters of malt be ſold for 
4324. one quarter will coſt 16s. 54.4 after that rate. 
Or, which is better, reduce the 4321. into ſhillings, and 
it gives 8640, which divide by 525, and the quotient is 
16, and the remainder 240; which multiply by 12, the 
product is 2880; which divide by 525, the quotient is 
5 pence, and the remainder 255; that multiphed by 4, 
the product is 1020, which divided as before gives 1 
farthing, and 423 parts of another farthing. 
| Example 


Now "the - remainder 12 being 36)264 (74. 12 


tel 


ty 
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Example 6. JJ a greeer buys 5 C. 2 weight of Nutmegs, 
which coft him 1631. 138. 8d. how may he jel} 1 IB. weight 
avithout gain or loſs ? 4 


Reduce the money into pence, it makes 392844. for 
the dividend, and 50.4 weight into pounds weight, by 
reduction, makeg 644 pounds weight for the diviſor; 
then divide the 39284 by 644, and the quotient gives 61 
pence,” the price of one pound, wiz. 55. 14. 


Note, That whatever ſum of money you defire to gain, 
add it to the price, and work as above, to know what 
the price of one pound will bez ſo will you know what 
you will get by every ſingle pound. 


- — 


Example 7. Fs quarters of Barley coft zol. 10s. 6d. 
tell ne what 84 quarters come 10 at that rate? 


If 28 qrs. coſt 30). 10s. 6d. what will 84 qrs. coſt ? 
+, xy 


28)615384 (21978 Pence. 


Zhillings 610 56 — 
i; 7 — 210) 183 1—6 
SRI 5 
Pence 7326 „ 
84 3 
273 
293060 .. 252 
58608 — 
"© AG 218 
Sum 615384 196 
: 224 
224 
Oo 
- ky — 
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E Quarters come to 91/. 115. 9. 
20 


For a proof I reduce the 8 31 
* 115. 6d. into Pence. 


21978 


Example 8. If i 88. be paid for 112 . how 
en is that for 7 yards ? 


—_ 


Note, The gol. 8s. being reduced iato Ns the 
queſtion will ftaud thus: 


If 112 yards coſt 1008s, what will 7 yard colt ? 
| 


: — — 
112)7056 63. Anſy, 
672 | | 


16 @ 


7 ä 336 
330 | 


2 


\ 


The Rule of Three Inverſe, or Indireft Proſfiortion. 


HAT Indire3 e is, has been hinted 
already. 

In Direct Proportion, the product of the firſt and 
fourth numbers, is equal to the product of che ſecond 
and third. 

But in Indirec Proportion, the product of the third 
and fourth numbers is equal to the product of the firſt 
and ſecond, 
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The method of ſtating any queſtion ir this rule, is the 


ſame with that in the Direct Proportion. 

For the fitſt and third numbers muſt be of one name, 
and ſo reduced, as in that rule; and the number that 
aks the que ſtion muſt poſſeſs the third place; and the 
middle number will be of the ſame name with the anſwer, 
as it 1s there, 

Ti o know when the queſtion belongs to the Direct, and 
av/en to the Reverſe Rule. 

When the queſtion is ſtated as above-ſaid, conſider 
whether the anſwer to the queſtion ought to be more 
er leſs than the ſecond number; if more, then the 
l:fier of the two extreme numbers muſt be your Di- 
Vije TH 

But if leſs, then the reed of the two extreme 
numbers muſt be your Dior. 


And if the firt number of the three is our Died, | 


then the Proportion is Direct; but if the laſt of the 


three is your Diviſor, the Proportion is Indirea or Re- 
verſes 


Or without regard either to Direct or Reverſe : 
If more is required, the leery 
If leſs, the e ; 


dis the Diviſer. 
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Example 1. 


If 4 men plane 300 deal-boards in 6 days; how many 
men will plane them in two days ? 
If 6 days require 4 men, what 2 days ? af. 1 12 men, 
6 


2) 24 
12 4nf. 
Example 2. 


ir a board be 9 Inches broad, how mach i in length 
will make a ſquare foot ? 


In B. In L. | 
If 12 12, what 9 inches broad? 
12 
9) 144 


Arfwer 16 Inches in length. 


In theſe examples, the firſt and ſecond numbers are 
multiplied together, and the product is divided by the 
third; ſor, in the firſt example, it is moſt certain, that 2 


days will require more hands to perform the work than 6 
days; therefore the leſſer of the extreme numbers is the 


Di viſor; and declares the queſtion to be in the Indirect 
Proportion, © 


Likewiſe, in the ſecond example, g-inches in breadth, 
muſt needs require more in length to make a foot, than 
12 inches in breadth; wherefore it is in the ſame Pro- 
portion with the firſt * ene the Diviſor is the 
third number. 


Exampl: 


bu 


Example z. 


How, many yards of Silk, of 3 rs. wide, will ine 9 
yards of Cloth, of 8 grs. wide? 


rr. wide. yds. long. grs. wide. 


If &——— —— 0) what ———— 
8 Here Rl narrower the Silk, 
— — the more in length is required. 
3). 72 : 


Yards 24 Anfwer 


j 


Example 4. 


— 


buſhel, what mult it „za when Wucat is 47. the 
buthel ? | _—_ 


. 16. * p 16. 
If 6 —5 — 4 Aalwer 75 or 4 
6 


4030 (72 
25 


— — 


Example 5. 
If in 12 months 100 principal, gain &/. intereſt, 
months? 


100 
12 


4 Anſwer 300d, 


——  - 


4) 1200. (300/. principal. 
"SH 


9 | 
= The 
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If a quartern Loaf weigh 5 {5, when wheat is' 67. the. 


what principal will gain the ſame intereſt in 4 


— — > IRE , —‚§Ü¾ ˙· ] —˙ .A. ˙¾ 2 
— * 0 . — 
— — > - * — - 
S — - 
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The Double Rule of Three Direck. 


In this rule there are five numbers given to find out a 
ſixth, which fixth muſt bear the ſame proportion to the 
product of che fourth and fifth numbers, as the third does 
to the product of the firſt and ſecond numbers, | 


The Rule for ſtating the five Numbers given is; 


Make that the third number from the left hand, which 
is of the ſame denomination with the number ſought ; then 
place the two numbers in the firſt and ſecond place to the 
left hand, which are conjunctive in the 1enſe of the 
queſtion to the third, and the other two numbers in ſuch 
order, that the fourth may be of the ſame denomination 
with the firſt, and the fifth of the ſame with the ſecond; 
Which done, | | 


Rale.] Divide the product of the three next the right 
hand, multiplied one in another, by the product of the 
two next the left hand, and the quctient is the ſixth num- 
ber ſought for. : Ig 


P” 


* 


Example. F lool. in 2 months gain 61, intereſs, what 
auill 5 col. gain in 8 months? ? 


LH, - Months. IL. IJ. T. P. Months, 


100 12 6 500 8 
12 . 
Diviſor 1200 | gous | 


12 | 00)240 þ00(20/; Anſ. 
24 | 
do Remains, 


* 


By 


r 


it 


at 
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By the work you may perceive that 5ool. wil“ gain 
20/. in 8 months, at tue rate of 10o/. Principal gaini 7 
6/. intereſt in 12 months. 


This queſtion, or. any other of the ſame nature, m 
be reſolved by two opcrations, in the Single Rule of - 
Three Direct, taus: . 


If 100l. produce 61. 1 will Som ths ? The 


aniwer is 30/. 


Then fay, /F 12 | months regaire 3ol. uber will 8 * 
reguire 1 he aniwer, as batares 15 200, 


The Double Rule of Three Inverſe. 


_ The Rule For ſtating your Queſtion. 


Place the three firſt numbers toward the left hand, in 
the iame order you did in the laſt rule: And for the other 
two, place that. the fourth, which is of the ſame denomi- 
nation with your 1econd number, and conſequently the 
other next the right hand; So will your firſt and laſt, viz. 
that required, be of one deyomination, your ſecond and 
ror of another, and your - thard and fifth of another: 

n : 


T he Rule for performing the Operation Is, 


Divide the product of the firſt multiplied? into the 
ſecond, and that product into the fifth, by the product 


made of the third and tyus in, and the quouent is the 
anti cr, 


Example. # hat 1e awill raiſe 20l. in 8 monthe, 
at © Per Cent, per anrun. 


L. P. Mexihs. I. I. Monihs. + L. J. 


1 oo a 12 6 8 20 +} 
12 8 4 
* i 48 your diviſor. 
E. In. 4 
48) 24000 ).3c0 quotient for anſwer ; which proves 
— tac laſt operauon. 
o Remains, 


2 Kc Before 
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Before we leave the Rule of Three, it may be preper 
to obſerve, that when four numbeis are in ſuch propor- 
tion to one another, that the firſt is to the ſecond as the 
third is to the fourth, they will continue to hold the ſame 
proportion, even when their order is changed a variety of 
ways, by what is uſually called Alternation. Here 
fullows an Example, > 8755 
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» That is, Plus, or added to. , 
— That is, Minus, or ſubtracted from. 


Thus we ſee, that theſe numbers, in all the various 
forms in which they are here placed, ſtill retain the ſame 
proportion to one another: that is, the product of the 
two extreme numbers is equal to the preduct of the two 
mean numbers; in other words, the firit and laſt numbers 
mul:iplied into each other, produces the ſame ſum, as 
the ſecond and third number multiplied into each other, 


Arith- 


0 


UNIVERSAL COMPANION. 187 


Arithmetical PROGRESSION. 


8 when a rank or ſeries of numbers differ orderly 

from one another, by ſome common number. 

To find the ſunt of any Arithmetical progreſſion, add 
the firſt and laſt numbers together, and multiply that ſum 
by half the number of places, and that product is the 
ſum. But if the number of places be odd, multiply the 
ſaid number of places by half of the firſt, and laſt added, 


and that product is the ſum. 


I, 2, 3» 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16. 
What the ſum. 
16 Laſt. 
1 Firſt. 
17 Sum. : | 
8 Half of the number of places, 


136 Sum of the whole. 


Suppoſe a man hires a room for a year, and agrees to pay 
the firſt week- 5d. the ſecond week gd and for the third week 
13d. % paying every week 4d more until 62 weeks,” or a 
year is finiſhed, I demand what the rent will come to? 

Anſwer 2 3/. 35. 8d. 


Here you are to conſider, that the common increaſing 
number is 44. ſo that the laſt week muſt amount to 5 
umes 4, added to the pay of the firſt week, which is 54. 
then will the laſt week come to 209 pence; then work as 
in the example. 


3 
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- $1 12) 86404635 
4 48 / 
Product 204 76 
LE 5 72 


Added 209 the laſt week x 
5 the firſt week, 36 


Added 214 8d. 
26 Half the weeks in the 
— year, ; 
1284 2 | 0)46 | 3 (23. 35.89, 
428 
Pence 5564 : 
Geometrical Progreſſion, 


S when a ſeries of numbers increaſes in ſuch a manner, 

that every ſucceeding number is double, triple, 
quadruple, or other certain ratio of that which precedes 
it. 2 


Suppoſe one ſold 12 ells of clath, to receive for the firſt ell 
19. for the ſecond 2d. the third 4d. and ſo voubling, what 
is paid for the 12 ells? 


O, I, 2, 3, 4» 5, 6. 
1, 2, 4, 3, 16, 32, 64 
32 


128 
192 
2048 

2 


Anſwer 4096 Pence. 


— — 


Note, 
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Note, That if tliis queſtion had been for a farthing 
a button, or the like, the anſwer would have been 


farthings. 


| Sufpoſe one ſold a horſe having 4 ſhoes, and in every ſhoe 

6 nails, to reci ve for the firſt nail 1 farthing, the ſecoud' 
nail 2 farthings, the third nail a penny, and ſo doubling, 
how much is paid for the laſt nail, and the price of the 
horſe ? Anſwer 174701. 55. 


o, 1, 2, 3, 4» 5. 6, „ 9, - 10, if, 128 
1,24» 0,8, 16, 32, 64, 128, 230, 5 12, 1024, 04h, 4096 
| 40990 


—ñ᷑ ĩ ꝗ —— — 


12288 


18432 
81920 


8388608 
2 


— . 


Farthings 16777216 


Or if this queſtion had been of a coat ſold at a barley- 
corn a button, and ſo doubling to 24 buttons, (account- 
ing goo corns to a pint) I divide the 16777216 by the 
goo corns, the quotient gives about 18641 pints, which 
divide by 64, the pints in a buſhel, the quoticnt gives 
2 292 buſhels, or about 36 quarters of barley for 
the coat. 


wo THE YOUNG MAN's 
The Rule of FeLLOwSH1P or COMPANY, 


Time, 


M AY be fitly divided into Gain, Loſs, and 


A General Rule, 


As general flock to general profit bears, 
So each man's ftock in general profit ſhares, 


That is to ſay, 


Every man's particular ſtock being added together, 
the total mult be the firſt number in the role of three; 


the gain is the ſecond, aud every man's particular ſtock 
et ud; ass 


Suppoſe tæbo TM Ewe in company A. laid in 201, B. 
laid in 40 l. whereby was gained gol. what is each man't 


part 4 the gain? 


. If bo. gain 501. what will 1 gain? 
A. 20 20 


B. 40 | 
6 | 0)100 | © (16/. 135. 44. 
00 1 | 6 
40 
36 
4 


If 60“. gain gol. what will 407. gain? 
40 


——— — 


6 fo) 200 | o (33. 65. 8d. 


lol. os 


pee 
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— 


Suppoſe tæuo merchants made a flock, A. laid in 45 l. and 
B. laid in O81. whereby was gained 321. how maſt the 
gains be diviced®? - 


If 1137. gain 327. what will 457. gain? 
i ' 
A. 45 1 45 
B. 68 — 
| 7 160 
113 F 1.23 


113)1440 (121. Nr L's part ? 


If 113/. gain 32/. what will 687. gain? 
| 68 
256 
192 R 
113)2176 (19). FP; B's part. 
21 3- * - 


29 F 


The 29 of the fraction multiplied by 240, (the pence 
in 20s.) and the product divided by 113, the qustient 
tells the pence. "ED 


Suppee 


F 
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* Suppoſe three merchants, A. B. and C. join their monies 
to make a flock of 25000l. of which A. laid in loocol. B. 
8c090]. C. 700ol, with this (after a certain time of traq- 
eng ) they gained 7 5001. bow muſt this be paried ? 


If 250201. gain 75000. what will 10000). gain? 
10000 
25 | 000)75000 | ooo (30001. A's part. 
75 


©©OO0D 


% 


If 25000). gain 7500). what will 8000/.-gain? 
8000 


* 


25 | 000)6c000 | o (2400), B's part. 


If 25000/. gain 7500. what will 7oocl. gain? 
7000 | 


25 | cc0)52500 | 000 (2100). C's part. 


59 
— A. ;000l. 

25 B. 2400ʃ. Jet, added. 
25 C. 2100. > 


_ 7500 
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Rule of F8LLOWSH1P with Time, 


The R UL E. 


TY VERY man's ſtock muſt be multiplied by his time, 

and the total of thoſe products, added together is 
the firſt number, the gain or lots the ſecond number, and 
the product of every man's particular ſtock and time the 
third number. 


Suppoſe two merchants in com Dany. A. laid in Hol. 
for 4 months; B. put in 1361. for 3 months, and they 
gained 5 ol. what is each man's part ? 


A. put in lool. Sg ; FL 
. put in 1360. | Muttiplied by f þ give 4 


* * 


— 


If 808]. gain 50/7. what will 4ool. gain? | 
400 

808) 20000 241, $38. 4's part. © 

1616 


3840 
3232 


—— — 


608 


If 3080. gain 50/, what will 408“. gain. 
408 


400 
20000 

308 (204000 (254. 322 Bs part. 
1616 


—l—— — 


4240 
4040 


200 


— *% — — % < ae my” 
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Suppoſe three butchers, A. B. and C. held a paſture, 
for which they pay 451. per annum, A. hath 24 oxen 32 
days, B. hath 12 there 48 days, and C, 16 oxen there 24 


days, woat muſt every man pay of the rent 


Oxen. Days. 
A. 24 II 
B. 12 > Multiplied by4 48 give 4 576 
C. 16 24 384 
1728 
If 17281. give 45/1, what will 7684. give ? 
; | 45 
1728) 34560 (20l. 1 
13456 3840 
00 | 34500 


A. pays 20l. of the rent. | 
B. pays 150. C. 10l. which makes 451. 


Notation and Numeration of Vulgar Fractions. 


FrACTION is one or more parts of an Unit or 
Integer, according as the ſame is divided. 
Every Fraction conſiſts of two parts, viz. a Numera- 


, tor and a Denominator, 


The Denominator, placed below the ſhort line that 
divides it and the Numerator, ſhews how many parts the 
integer or unit is divided into. . \ 

The Numerator, placed above the ſhort line, ſhews 


how many of the ſaid parts, expreſſed by the the Deno- 


minator, are contained in the Fraction. For inſtance: 


3 Numerator. - 
T Denominator. 


\ 


In 


PP 6 —  —  —  — — — —  — "9 
— — — —— 
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In reading fractions, the numerator. is firſt men- 
tioned, then the denominator; as the fraction above 
is read, three fourth parts of any thing; i. e. the de- 
nominator ſhews, that the integer is divided into four 
parts; and the numerator, that three of thoſe four 
parts are contained in the fraftion. So by the fame 


I eaſon, ; 3 
! | > 


1 is one fourth; 
2 is one half, 

＋ is two thirds, 

J is five ſixths, 

7 is ſix ſevenths, 

1 is ſeven eighths, 

5 is eight ninths, 

0 is nine tenths, &c, 


Fractions are either proper or improper. 

A fraction, properly ſo called, or a proper fraction, 
is when the numerator is leſs than the denominator, as the 
fractions foregoing. 

An improper fraction is, when the numerator is greater 
than the denominator, T, 33, Cc. Again, 


' Fractions are either ſimple or compound. 


A ſimple fraction is, when the fraction is immediately 
the fraction of 'an unit or integer; as thole aboves 
mentioned. * 0 — 


A compound fraction is a fraction of a fraction, as 
} of 2 of a pound ſterling, which is equal to 25. 64. 
Or it is when an unit is divided into a number of parts, 
Jen" wag of thoſe parts again ſubdivided into other 
parts, 
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Reduction of Vi ulgar Fraftions. 


It may ſeem ſtrange to ſome that reduction is here 
taught before addition, &c. but it is neceſfary it ſhould 
be to, becauſe reduction is made uſe of in all the ſub- 
{equent rules, to fit and prepare fractions for addition, 


ſubtraction, &c. 


Caſe 1. ] When a mixt number is given to be reduced 
to an improper fraction. ; 


Rule.] Multiply the integers by the -denominator of 


the fraction, and to the product add the numerator, 


and place the ſum over the denominator for a new 
fraction. | 


Example. Reduce 122 to an improper fraction. 
See the marginal operation. | 
| Anſwer +1. 


Caſe 2.] When an improper fraction is given to be 
reduced to a whole or mixt number. 


Rule.) Divide the numerator of the fraction by the 
denominator, and the quotient is a whole number; 
and if any thing remains, it muſt be placed over the 


diviſor, 


Example. Reduce 5% to a whole or mixt number. 


4)51 (1223 Anſwer, which proves the laſt caſe, 
+ . 


— — ä — 


"oF 
— — 


3 Remains 


mM 
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= 
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Caſe z.] When fractions have different denominators, 
and are to be reduced to a common denominator, 


Rule.) Multiply the numerator of each fraction fingly, 
into all the denominators except its own, and the product 
is a new numerator; and then multiply all the denomi- 
nators one into another, and the product is a common 
denominator. 


Example. Reduce 2, 3, and J to @ common Deno- 
minator. | 


Fi r/t, Thirdly, 


2 Firſt numerator. 
4 Second denominator 


8 Produt. mult, 2? Product. ä | 
7 Third Denom. 3 Denominator of the if, 


* * 5 Numerator of the 3d. 
4 Denominator of the 2d. 


— * — 
56 Firſt new numerator, , 60 Third new numerator. 


Secondly, Laſtly, 
3 Numerator of the 2d. 3 : 
3 Denomiinator of the iſt, 4 Maltip ly | 
— Denomi- 


9 product. 12 1 nators. 
7 Denominator of the 3d. 7 | Mulip L | 
6; Second new numerator. 84 Common denominator. 


Now if you place each new numerator over the 
common denominator, you will have 


£ 2» + The brit fraction given. 
| 75 Equivalent toy 2 t he ſecond fraction. 
25 I The thud fraction. . 
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Caſe 4. ] To reduce a fraction to its loweſt terms. 


Rule.) Take J, J, or T, &c. of the numerator and 
denominator. 


Example. Reduce $5 to its loweſt terms. 


Say, half of 56 is 28, and J of 84 is 42; the Jof 
28 is 14, and 4 of 42 is 21; and becauſe you cannot 
take half, 421 make trial if you can take 3. Cc. but 
ſince you can ouly take J of both, fay, the 7's in 14 is 
2, and the 7's in 21 is 3, ſo is the given fraction equi- 
valent to 3, and proves the firſt fraction in the laſt caſe 
10 be right. 5 


or 22 or 44 or] 
77 
. 
ws Ws 2 


Ca/e 5.] To reduce a compound fraQtion to a ſimple 


one, equivalent-to the compound. 6 


Rule.) Multiply all the numerators one into another, 
for the numerator of the anſwer, and the denominators 
one into another for that of the anſwer. - 


Example. Reduce 3 of £5 of 2 into a fomple fraction. 


The product of the denominators, 4, 12, and 20, is 
960, and the product of 1, 1, and one is 1; fo the 
 &mple fraction ſought for is 555. 


Caſe 6.] To find the value of any fraction, whether 
the ſame be of coin, meaſure, weight, &c, 


Rule.) Multiply the numerator of the fraction by ſuch 
a number of units of the next inferior denomination, as 

is equal to an unit of the denomination the fraction 1s 
part of, and divide the product by the Denominator, ſo 
the quotient will anſwer your queſtion ; but if any thing 
remain, reduce that to the next lower denomination and 
divide as before, _—_ 


Example, 
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Example. What is the value of 434 2 of a hundred 


weight? See the operation. 
ad 
134 Hundred. 


4 Quarters in a Hundred, } Mutriply 


146) 36 (3 Quarters of a Hundred. 
438 


8 Quarters remain. . 
28 Pounds in a Quarter. } Multiply 


5 
196 


146) 2 8 Pounds 


1284 
1168 


| 116 Pounds remain, | : 
16 Ounces in a Pound, } Makiphy 


696 

116 
146) 1856012 Ounces. 

146 | 

396 

292 

104 Ounces remain, * 
16 Drams in an Ounce, } * ly 


624 
104 


146)1664 (11 Drams f 


— Q. Ih. oz. dr. 


206 Anſwer 3 18 16 1182 


Cafe 


% 
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| Caſe 7] To reduce fra ions 


a lower denomination 
to thols of ;a higher... + oF TITRE 
ap '& T” a 3 © 

Rule] Corſider what- depamination your fraction is 
of, and how many of that make a unit of the next, &c, 
to the denomination you wy.wld. haye your fraction reduced 


to; then work as in the ſixth caſe of this chapter. 


0 


A. 


Example. Reduce + of | an gunce Avoirdupois to the 


fraction of an hundred weight. . 


Co 8.] When you would reduce a fraction of a 
higher to a fraction of a lower denomination; 


Rule.) Reduce the numerator of the fraction into that 
denonunation you would have your fraction of, and place 
it over the denominator given for a new fraction. 

; ; | 


Example. Reduce y550 of a hundred abeig bi 10 4 
fraction of an Ounce. 34 6 


112 Pounds. | 7 
16 Ounces in a pound, } Multiply | 


672 
112 


* 
— — 


Anſwer — — is 8; which 
fraction in its loweſt term is 3, and proves che laſt caſe. 
See the wol k. | 


25, 2478, 2748, F699 389» 259 Proof, or more 
. . op brief by divid- 
r V ing the firſt by 
N $5 $525 Is. 1 7 
—— „ „ 7 


Product 1792 Ounces in the Numerator: So the 


mi 


aft 
int 
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Addition of ; V. ul gar Fractions. 
*C A s z I. 


HEN a ſimple fraction is to be added to a ſimple 
fraction. b , - 


; R v:i. 5 


If the fractions to be added have a common denomi- 
nator, add the numerators together for a nutnerator, and 
place it over the common denominator. 


* - 


SU EE = 7 


Add 434, and + of a pound ſterling together. Say, 
2 and 3 is 5, and 4 is 9, the numerator ; which place 
over 5 the common denominator, thus &; and 
this improper fraction 3, is in value of 36s. for 5)g 
9 times 4s, (the 5th of a pound) is 36s. for if the — 
numerator 9, be divided by the denominator 5, J. 1+ 
I fay the 5*s in 9, once, and 4 remains, which is . 
+ of a pound, or 16s. 


But if the fractions to be added have not a common 
denominator, they muſt be reduced to one, by the third 
rule above-mentioned, before addition can be performed ; 
and then proceed as above. 


Cafe 2.] When a mixed number is to be added to a 
mixed, ; | | 


Rule.) Work with the fractional parts as before, and 
afterwards add the ſum of the fractions to the ſum of the 
wtegers, and you have your deſire. 


Example. 
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Example. To 1 1 add 74 J. 


The ſum of the fractions by the laſt caſe is, 1 5e, 
which added to 1 and 74 make 76 Ne 


76 2; 
1 5 1A⁴⁴ 
74 | 


70 Je the ſum required, ; v 


—— — 


Or you may perform the work, by reducing the given 
numbers to improper fractions; and ſo proceeding as 
formerly directed. | 


Cafe 3] When a compound fraction is to be added to 
a ſimple one. 


Rule.) Reduce the compound fraction to a ſimple 
ove by your former directions; then find out the 
um. ä | 4 : 


Example. To 31 add } of 3. 
The compound fractions reduced to, a, fingle gp 


is, 2% or 4. * N 
The common denominator of 4 and 24, is as fol - 

lows, 1 i and d „De 
The ſum of the numerators is 102, fo thaf 328. Wihe 

Anſwer, * 2 5 


Subtradim 


— - 
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Jubtraction of Vulgar Ba. 


Caſe 1.) When a ſimple fraction is to be deducted 
rom a imple one. 


Rule. ] Reduce the fractions to a common denominator 
as before; then take the numerator of tue iaberauend 
from- the Gther, a 4 place ite remainder over the 
common denominatur, and you have the uckicicuce 
ſought. 


Example. From 2 tate 2, See the work. 


36 the firſt numerator. 48 the common denominator 
— the ſecond numerator. 


16 difference. Anſwer 45 or 7 3. 


Caſe 2.] When a compound fraction is to be deducted 
from a liagle fraction. 


Kalb.) Relate the compound fraction to a r one, 
and then work as in the laſt caſe. 


Example. From IA take 3 of 5 


Tae compound fraction reduced to a ſimple one is 35. 
13 16 27 

u7 os. - {208 | 14 

91 64 108 

26 16 | . 

351 the n num. 224 the 2d num. 378 the com. D. 
224 deduct. 

— So the Anſwer 1s 22 


* 


127 remains. 


F 6 FI 
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Caje 3.] When a ſimple fraction is to be deducted 


from a whole number. | tic 

Rule.) Deduct the numerator from the denominator, fra 
and place the remainder over the denominator j then de- the 
duct i from the integer, and place the remainder before yo 
the remaining fraction, and you have your anſwer. fra 


— 


Example. From 12 take 5. The anſwer is 113, 


Note, That the 1 horrowed from the 12 (in the firſt ( 
method) is +; ſo that if from 4 you take 5, there re- frac 
mains 2. 8 

and 


Multiplication of Vulgar Fractiont. 


Caſe 1.] When you are to multiply a ſimple fraction 
by a fimple one, | 2 


Rule] Multiply all the numerators one in another, C 
for the numerator of the product, and likewiſe the deno- a ſin 
minators for the denominator of the product. R 

in th 

Example. Multiply J by 3. Anſwer 5 or +. vil 

vom 

2 23 : C1v1f 

Note. The effect of multiplication ef fractions is dif- 2 

ferent from that of whole numbers; for the product is 
al-ays leſs than the multiplicand, though it is always E. 
greater in whole numbers; the former being the multiply- , 
ing of the parts into which an unit is divided, which 

- mult needs make the parts produced leſs than thoſe given; - Ne 
the latter multiplying units, muſt needs augment the num- thing 
ber; the former diminiſhing the parts of an unit to ja- avid 
finite littleneſs; the latter augmenting the number ef 5 
units ad infinitum, SETS it's 4 


Ca 


8 
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1 Caſe 2.] When you multiply a whole number by a frac- 
tion. * = Sas 
Ril:.] Multiply the integer by the numerator of the 
, fraction, and the product placed over the denominator ie 
1 the anſwer; which differs nothing from the laſt caſe, if 
e you put an unit under the integral part, making it like a 
fraction. 1 
Example. Multiply 126 by J. Anſw, 333 or $4. 
| Caſe 3.] When you multiply a ſimple by a compound 
e- fraction. .* 
Rule.) Reduce the compound fraction into a ſimple one, 
and work as in the laſt cate but one. 
Example. Multiply 15 by 5 of 3. 
Anſwer 2197 or 147. ? 
vs Diviſion of 7 ulgar Fractions. 
er, Caſe 1.] When you would divide a ſimple fraction by 
0 a ſimple one. 
Rule,)] Having placed the dividend and the diviſor, as 
in the whole numbers, multiply the numerator of the di- 
vil.r, into the denominator ef the dividend, for the de- 
rominator of the Quotient: And the denominator of the 
diviſor, into the numerator of te dividend, for the nu- 
- merator of the quotient, 
is PST He 
E Example. Divide 11 by K. 
ich 8 | 
en; Note, 1. To wake a fraction greater in value, is no- 
im- thing but to multiply, or add, 10 it's numerator, or to 
in- divide or take from it's denominator. 
of 2.. To make a fraction leſs, is to multiply, or add to, 


it's denominator, or to divide, or take from it's numera- 
tor * 7 5 : 


Caf ha 


* 
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Caſe 2.) When you divide a whole number by a frac- 


tion. 
Rule.) Place an unit under the whole * and 


N as in the laſt. 


205 


ee. Divide 54 by 3. See the operation, 
E K* Anfwer, or 126. 


Caſe 3.) When you divide a ſimple fraction by « a com- 
pound fraction. 
Rule. ] Reduce the compound to a ſimple fraction, and 
work as in the laſt cafe but one. 
Example. Divide 444 by 5 of J. The compound 
fraction is 35. f 
23) $2 nearly 4332 or 33, 


Reduction of Decimal Fractiont. 


A decimal fraction differs only from a vulgar fraction in 
this, that the denominator of a decimal fraction is either 
10; or ſome power of 10, vi. Ioo, looo, 10000, Ee. 
ſo that che denominator is eaſily known without expreſſing 
it; for in a decimal fraction there is a point or prick to- 
wards the left-hand of the numerator ; which point always 
po the ſame place, as the firſt bgure towards the left 

and would, if it were to be wrote down: Thus 12 is .1, 
the prick being in the ten's place, and therefore denotes 
the enominator to be 10, 555 is . 12, 1538 is +125, 
18808 is . 1964. Cc. 

7 
The way to reduce a Vulgar Fra#ion to a Deciaial i is by 
h this proportion. 


Rule.) As the denominator of the vulgar fraftion given 
is to it's numerator : 
80 f 15 1000, 
To the numerator of the decimal whoſe deno- 
minator is 1000: 
Or ſo is 10coo to the rumerator of the decimal, 
| Whole denomunator is 10000, &c, 
| Example, 


— 


b 


th 


* 


UNIVERSAL COMPANION. 207 


Example. What is ; in a decimal fraction? See the 
operation. | 


$) 1000 | 
— 


125 Anſw. 


But becauſe it ſometimes happens that a eypher more 
is to poſſeſs the 1, 2, c. place of the decimal towards 
the lefi-hand, therefore take this | 


Rule.) As many cyphers as you have in the third num- 
ber of the 3 given, as above, ſo many places muſt you 
prick off in the quotient toward the right-hand, 


Example. How is gd. expreſſed in the decimal of a 
pound fterling ? | 


Rule.) Conſider, that in a pound there are 240 pence; 
therefore gd. is 218 in a vulgar fraction; for 94. is , of 
25 Of a pound, 


Then ſay as the laſt example, 


240 : 9 ; : 10000 
. 


* 


24 | 0)g000 | 0(.0375 Anſwer, 
180 


„120 


> ——— 


0 Remains. 
T 2 


| 


— —— FO ̃ — — 


— — — —ꝛr ——̃ —U—J, — OC 


— 
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In this example it is plain there are but three places 
in the quotient; and as by the rule there ſhould be 
four, prefix a cypher to the left of ſuch quotient, and 
prick them off for decimals. When any thing re- 
mains, four decimal places will generaliy be ſufficiently 
near the truth, and frequently three, or ſometimes 
wo. | 


- 


7% find the value of a Decimal Fraction in its proper 


denominations. 


Rule.) Conſider how many of the next inferior de- 
nomination make an unit in the denomination of the 
decimal, and multiply by it; pointing off as many 
Places in the product from the right hand as are con- 
tained in the given decimal, and thoſe on the left will 
be whole mah neg In like manner proceed for the 
next lower denomination, with the decimal only of ſuch 
roduct, and ſo on, till you have brought it down to the 
oweſt. | 


Example. What is the proper value of 5 35 of a 
pound flerling ? | 


535 Parts of a pound ſterling. 

20 Shillings make a pound, 
11.700 

12 Pence make a ſhilling, 
8.400 * 
4 Farthings make a penny. 

1.600 | 

Anſw. 11s. 8d. 4. 6cc parts. 


Addition of Decimal Fractions. 


All the difference between this and whole numbers 
conſiſts in placing the ſeveral parts under thoſe of thc 
fame value, whether they end equally at the right 


hand or not, as the ſeparating points muſt always p 
| under 


R 


. 
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under each other; by this means the integers, or 
whole numbers, will always be on the left, and the 
decimal places on the right. Thoſe decimal places 
next the point. will be always under each other next 
on the right hand; and thoſe which are two places 
from it will in like manner ſtand under each other, and 
ſo of the reſt, 


Examples, 

3-47 8367 43˙2 
16.342 04531 7.835 
9.81 6207 67.71 
33.7 41306 42.03 

8.467 35087 215.005 
231.608 7063 9.35 
17.35 507 25.087 
320.747 3.47994 110.217 


Note, That the firſt decimal place to the right hand 
of the ſeparating point is called tenth parts, or primes; 
the ſecond is called hundredth parts, or ſeconds; the 
next thouſandth parts, or thirds; the fourth ten thou- 
ſandth parts, or fourths; the next hundred thouſandth 
parts, or fifths, &c. &c. 


Subtraction of Decimal Fractions. 


Place the numbers as in addition; only obſerve, 
that the integers or fractions greatelt in value be placed 
above, whether they conſiſbof more or fewer figures. 


Examples, 
From 63.23 81.3 171.01 
Lake 17.39 20.573 04.2373 
Remains 45.84 $4727 5 106.7727 


gm muammansyy”«” —=——ﬆ= wmo—— ß 


Nate, 
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Norte, That in the ſecond and third examples, where 
the number of decimal places in the lower line exceed 


thoſe in the upper, the ſubtraction is- made as if they 


were ſupplied with cyphers. 


Multiplication of Decimal Fractions. 


Here the numbers muſt be placed as in whole num. 
bers, without any regard to the ſeparating point, or 
to the value of the factors, and the operation per- 
formed in like manner; ſetting off as many places in 
the product as both factors contain for decimals; and 
if there are not ſufficient, prefix as many cyphers az 
will make them equal, | 


Examples. 
64.7 43.27 7.635 
5-9 og 9.03 
5823 259602 22905 
3235 17308 687150 
381.73 1.99042 65.94405 
5-487 3-485 80.673 
97.0 709.4 650.08 
32922 13940 645384 
38409 31365 40330500 
49383 243950 4584035 
£35.5312 2472+2590 52443-90334 


Divifien 


0 =& ©» - 


2 was 


a mw te 


he 
—— 
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Diviſion of Decimal Fractions. 


The operation of this is the ſame as in whole num- 
bers: then to find how many decimal places mul be 
pricked off in the quotient, obſerve how many places 
are in the dividend, from which dedu& the number 
contained in the diviſor, and cut off from the right 
hand of the quotient the number of places remaining; 
and if there are not fo many in the quotieat, prefix as 
many cyphers as are wanting. RY” 


Example. Divide 5473.23 by 67.857. 
07.857)347 3-230000(80.058 
542856 ** 
446% 
407142 


(20094) 
Note, That as many cyphers are added to the dividend 


in this example as to make it contain three more decimal 
places than the diviſor, which therefore are pricked off 
from the right hand in the quotient, 


| Example, Divide 6.257 by 857.63. 
857.63)6.2570000(.00729 
600341 ** 


253592 
171526 


820040 
771867 


— 


148773) 


As 


} » 
| 
5 
14 
| 
! 
! 
| 
: 
[ 
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As one of the moſt uſeful and neceſſary parts of land 
ſarveying, and other kinds of m_— require a 
knowledge of the Square Root, it may proper to 

reſent that and the Cube Root, with ſome of their uſes, 
in this place, 


EXTRACTION of the SSUARE ROOT. 


O extract the Square Root, is to diſcover the root 
or firſt number, of which the number given to be 


extracted is the ſquare, or ſecond power, produced by 


multiplying ſuch root or number by itſelf; as 5 by 5, 
9 by 9, 27 by 27, &c. f 

Point the given number, whether whole numbers or 
decimal fract tons, or both, into periods of two figures, 


always placing the firſt over the place of units, in whole 


numbers (if any), but if none, over the ſecond place, 
to the right hand of the decimal point, ſupplying the 
period with cyphers in the decimals, if wanted: then 
conſider what ſingle figure, multiplied by itſelf, will 
make the neareſt number leſs than tie firſt period to the 
left hand, whether of one or two figures; ſo that if the 
fir period be 23, then will 4 be the figure to be placed 
in the quotient, and that multiplied by itſelf is 16, to be 
put under the 23, and being ſubtracted from 23, will 


leave 7 for a remainder, to which bring down the firſt 


figure of the next period of two figures, which we will 
ſuppoſe to be 04, when it will be 70. For this a diviſor 


mult be found, which is always thus :—double the figure, 


or figures, in the quotient, and put them for a diviſor, 
wherewith to find another quotient figure, and aſk how 
often ſuch diviſor is contained in that dividend, and 
ee. the fig ure both in the diviſor and root, and alſo 

ring down the other figure of that period for a full 
dividend. Multiply the diviſor by the laſt quotient 
figure, and if the product exceeds the full dividend, 
leſſen che quotient 6gure till you can ſubtract the product 


- from it, and proceed with the remainder and the next 


period as with the laſt, always finding a new diviſor, till 
the work is done. 


Note, 
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Note, It ſometimes happens that the product is greater 
than the reſpective full dividend, and yet that leſſening 


the quotient figure by unity ſhall occaſion the remainder 


to exceed the diviſor; in this caſe, the next quotient 
figure will commonly be 9, and the work, notwith- 
ſtanding, will proceed regularly. If, after you have 
gained a ſufficient number of decimals, there ſtill con- 
tinues a remainder, the work may be concluded; becauſe, 
by adding periods of cyphers, it might be carried on 
without end, 


Example 1. Mat is the Square Root of 2304 ? 


2304 (48 Anſwer, 
16 * 


* —— 


88) 704 
704 


— — 


190 


Example 2. Required the Square Root of 73549-44F 


73549-44 (271.2 Anſwer, 
47)335 
. 
540649 
541 
1422) 10844 
; 10844 


——— 


9 „ „0 
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Example 3. What is the firſt Power or Root of 
$47527-3547 
647527-3549(804.69 
4 * . bl | . 


16086) 1 111 35 
9651 


160929) 1461940 
1448301 


(13579) 


Note, That in this example I firſt ſapply the odd figure 
with a cypher, to complete the period of two figures; 
and if to the remainder another period of two cyphers 
had been brought down, the quotient figure would have 
been a cy her, and the addition of a period of two 
cyphers more would, to its reſpective diviſor, produce 8 
for a quotient figure. 


EXTRACTION of the CUBE ROOT. 


O extract the Cube Root, is to diſcover the root or 
firſt number, of which the number given to be 
extracted is the cube, or third power, produced by 


_ multiplying ſuch root or number by itſelf, and that 


product _ by the ſame root; as 5 by 5, and the 
product of theſe again by 5; 9 by 9, and that product 
again by g, &c. 
Poigt the given number, whether whole numbers or 
decimal fractions, or botlr, into periods of three figures, 
always placing the firſt over the place of units in whole 
numbers (if any), but if none, over the third place, to 
the right hand of the decimal point, ſupplying the period 
with cyphers in the decimals, if wanted. Then conſider 


what 
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what ſingle figure, for which the table annexed will be 
uſeful, multiplied by itſelf, and the product again by ſuch 
figure, will make the number next lels than the firſt 
period to the left hand, and place ſuch ſingle f gute in 
the quotient or root, and its cube under the firſt period, 
ſubtracting it, and to the remainder R down the 

next period of three figures. or cyphers for a dividend, 
Multiply the ſquare of the quotient or root already found 
by zoo for a diviſor, and try how often the divilor can 
be had in the dividend (which muſt not be more than g 


times), and, having placed ſuch figure in the root, and 


drawn a line under the dividend, multiply the diviſor by 
it, ſetting down the product under ſuch line. Then 
ſquare the laſt quotient figure, and multiply it by the reſt 
of the figures in the root or quctient, and that by 3o, 
which ſet down under the former product, and under both 
the cube of the laſt figure; ſubtract the ſum of thelg 
three numbers from the dividend, and to the remainder 
bring down a new period for a new dividend, and proceed 
for the diviſor, &c. as before. 


Note, What I have obſerved of any produ@'s being 
greater in extracting the ſquare root than the reſpective 
full dividend, and of leſſeniag the quotient figure by 
unity, ſo as to occaſion the remainder to exceed the 
diviſor, is more common here, and therefore ſhould 
not prevent the regular proceſs of the work. The 
following table will be of uſe to diſcover re- dily the 
firſt figure of the roo!, and for giving the firſt diviſor 


for the diviſor differs here for every figue placed in the 


quotient or root. 


A 


ſreoteo Power. 1 | 2 | 3 4.04 6 7 8 9 


[Cudes, 1] 8 | 27 | 64 | 125] 216 | 343 | 512 | 729 


— — — — —— — — —— —— . — . — — ——————— 


[Firit Diviſors. 300 1200127col48001750ctto800}1470c|tg2o0c 14320] 


— — — | —  —— | ———  _— — — — 


Example 


Example 1. What is the Cube Root of 31855013? 
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31855013 (317 Anſwer. 


7:1: 


— — —— 


270004855 


| 


2791 


288300) 2064013 


— 


2018100 
45570 


343 - 


2064013 


31 
31 
21 

_ 93 


— — 


961. 


300 


— —— — _ 


288300 


10 


Example 
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Example 2. What is the Cube Root of 17034196517 ? 


11 7034106; 17(2573-Anſwer, 
= 4 


8 - 
| — — 


120009034 25 7 
* 28 7 
6000 — — — 5 
1500 1286 49 
18 | £0 25 
7625 625 245 
; — | 300 98 
1875000 1409 106 — . 
— 187500 1225 
1312500 | 30 
36750 — 
343 36750 
1349593 
5 e 257 3 257 
19814700) 59513517 257 3 9 
59444100 1799. 9 2313 
09390 1285 30 
27 514 ; oy 
— — - 69390 
59313517 66049 —— 
e A JOE. = | 
19814700 


Note, That in the preceding operation the ſecond 
figure in the root is only 5, though the diviſor is con- 
tained 7 times in the divide od. But it is evident that 
the numbers to be added to i” are large; and though the 
remainder conſiderably exceeds the diviſor, yet as the 
iecond diviſor increaſes ſo much, the neceflity is plain 
and obvious. L 


U | Example 


| Example 3. Required the Cube Root of B10546.421? 


$10546.421(93-237 
70 
3 
24300081546 3 
| 72900 9 
2430 9 
27 — — 
— — . 
75357 - 
3 nn Sina, 
2594700)6189421 2430 
5189400 
11160 
8 
5200568 
' 260587200)98885 3000 
7817601600 
251040 — 
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Anſwer. 


93 

93 

279 
837 


FR 

2594700 

932 
932 


1864 


2796 
8388 


—_ ww — 


368624 


300 


27 260587200 


782013267 


— — — — — — 8 


26075498700) 2068 3973 3000 


1825 28450900 
13704 8 10 

343 
182542156053 


— — — — 5 


24297576947 


— 


— H- — — 


Note, That in this operation, to obtain the ſecond and 
third decimal places in the root, periods of cyphers are 


9323 
9323 
27969 
18046 
27969 
8397 


86918329 


gov 


26075498700 


— — — — 


137048 10 


annexed 


% 
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annexed to the remainders. In like manner the work 
might be continued without end, but three places are in 
general ſufficiet. | 


The USE of the SQUARE ROOT. 


the root of any ſquare number, or ſide of any 
ſquare ſuperfices, or diameter of any circle, be 
given, to find the root of any other ſquare number, 
fide of a ſquare ſuperfices, or diameter of any circle, 
fo as to bear any required proportion, multiply the 
ſquare of ſuch root, fide, or diameter, by the number 
which ſhews that proportion, and the ſquare root of 
that product will be the root, fide, or diameter re- 
quired, pig 


Example. Suppoſe the floor of a malt kiln to be r4.5 
feet ſquare, what will be the fide of a 1quare which ſhall 
contain three times the quantity, when laid of the fame 


. thickneſs or depth ? 


13-5 
13-5 

675 
405 
135 


182.26 
3 Ratio. 


——ů³s5ð—v:—— 


546.75 (23.38 Anſwer, 
0 4 . = E 


43) 146 

1 

463)1175 
1389 


— ͤꝶ¶— . 


4668) 3800 
37344 


(7256) 
Us 
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Note, This may be applied to lay out ſquare or circular 
plots of ground in any proportion, or to the ſize ef water 
pipes for filling ciſterns in houſes, &c. . 
The time of heavy bodies falling through the air by 
their own weight, may be found by knowing the height 
of the place from whence they fall: and, on the contrary, 
the height from the time. For as it has been found by 
experiment, that a heavy body near the earth's ſurface 
will fall 164; feet in the firſt ſecond of time, and that 
the fall is accelerated in proportion to the ſquare of the 
time in falling, it follows, that if the height be given to 
find the time, ſuch height mult be divided by 167 feet 
(as taught by caſe 7, p. 227), and the ſquare root of the 
uotient extracted for the time in ſeconds. Or, if the 
time be given, multiply the ſquare of it in ſeconds by 
167 feet, and the product will be the height in feet, 


Example 1. In what time will a ſtone fall from the top 
of the ſpire of Saliſbury Cathedral, by its own weight, 
ſuppoſing it to be 410 feet high? 


1045 . 
12 13 
— — . — — 
193 193)4920(25.492227 
> LANE | 
1060 — 
GER 995 
25.492227(5.048 "950 
— 5 173, 
1000) 4922 . 1780 
4016 | | 1737 
10088790627 430 
80704 22:5: 
9923 — 
| 386 
Anſw. 5.048 Seconds 540 
| 386 
1540 
1351, 
(139) 


Example 


For 
to the. 


* 
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Example 2. We read in the heathen mythology, that 
Jue1TER, being enraged at VuLcan, threw him out 
of heaven, and that his fall to the iſland of Lemnos, 
where he was found, took up a whole ſummer's day. 
The longeſt day in that iſland is about 124 hours and 40 
minutes, and if he fell at the rate of other heavy bodies, 
I would wiſh to know tha height of this poetical heaven? 


Anfever, 8492000 miles. . 


It has been diſcovered by experience, that a pendulum 
of a clock at and near London, to vibrate ſeconds, or 60 
times in a minute, muſt be 39.2 inches long ; but as pen- 
dulums are frequently required of different lengths, it is 
known that theſe are reciprocally proportional to the ſquare 
of the number of their vibrations in a minute; and from 
hence we have this rule: As the length of a ſ{-coud pen- 
dulum, is to the ſquare of the number of its vibrati as in 
a minute, ſo is the propoſed length of another pendulum, 
to the ſquare of its number of vibrations, of which ex- 
tract the ſquare root. If the number of vibrations are 


given, and the length required, reverſe the terms. 


Example. If the length of a ſecond pendulum be 39.2 
inches, what is the length of a pendulum which ſhall 
meaſure half ſeconds, or vibrate 120 times in a minute? 

N Vibr. Inch. = ' - | 
# iis $0: , 
60 3000 120 
— — — —— — — 
3600 235 200 14400 
1176 
144}00)1411| 2.00 (9.8 Inches, Anſwer. 
. 1296 
1152 
1152 

For many other uſes of the ſquare root, I muſt refer 

to te examples in Trigonometry, Surveying, &c, 


8 Toe 
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The USE of th CUBE ROOT. 


F the root of any cube number, or the fide of any cu- 
bic or ſolid body, or meaſure of capacity, or diameter 
of any ſphere or globe, be given, to find the root of any 


' other cube number, fide of any ſolid body, or diameter 


of any ſphere or globe, ſo as to bear any required pro- 


portion, multiply the cube ct ſuch root, fide, or diameter, 
by the number which ſhews that proportion, and the cube 


root of that product will be the root, fide, or diameter 
required. | 


Example 1. If a maltſter has a ciſtern, whoſe ſide is 
exactly 40 inches, and cf a cubical form, and he wiſhes 
to have another to hold half as much more in quantity, 
and of a like form, what will be the fide of it? 

40 
* 


1600 
1 


640 
1.5 

320000 | 
64000 


* 


9600. o (45 · 8 Inches nearly, Anſwer. 
64 


- — — 


4800) 32000 


24000 
3000 
225 


27125 
607500)48750c0 5 


4860000 
86400 
512 


— — — 


4949912 
: Exanpit 
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- Example 2. If a cannon ball of 4 inches diameter 
weigh 12 B. what will be the diameter of a ball of 


; a4 Ib ? 8 
4 : Inch. 15. 
4 As 12 1 = 08-a 
1 + : 
: 16 
4 
is 64 
'$ : 24 
£ TI 
256 
128 
12) 1536 
123(5.04 
125 
750000) 3000000 
3000000 
2 4000 
04 
3024064 


Note, That in both theſe examples, the laſt figure of 
the root is a little too much, but differs fo little from truth, 
as to be imperceptible when applied to uſe. 


Hence it is, that the tonnage of ſhipping is computed 
A proportion to ſhips of larger or ſmaller dimenſions ; for 
if you have the length of the keel of any ſhip, with her 
burden, the burden of apy other ſhip built in like man- 
ner may be had, by having the length of her keel: or, 
the length of the keel may be determined by the propoſed 
burden; for as tie cube of the keel of the given ſhip is 
to her burden, ſo is the cube of the keel propoſed, to her 
correſponding burden; and, by reverſing the terms, the 
length of the keel may be known from the burden. 


Example 
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Example 1. Suppoſe the burden of a ſhip of. 80 feet 
in the keel to be 600 tons, what will be the burden of a 


veſſel, whole keel is but 40 feet? 


Feet Tons, Feet. 


* 


As 80 : 600 :: 40 


60 40 
6400 1600 
80 | 40 

5 12000 64000 
600 


512 | 000) 38400 | coo(75, Tons, Anſwer. 
35845 


2560 
2560 
— — 
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Example 2. If a ſhip of 40. feet in the keel be 75 
tons burden, what keel mult that ſhip have, whoſe 


burden is 1000 tons ? 


Tons, Feet. Tone. 
As 75 : 40 :: 1000 


7506400 —— (853333-333333(94-85 Fest. 
729 . . . Anſw., 


600 * $5 2 
400 24300) 124333 
375 
SED 97209 
250 | 4320 
225 og 
250 101584 
we — 
— 2650800) 22749333 
250 e 
225 21206400 
„ 180480 
250 512 
223 * "FA 
— 21387392 
269611200) 1361941333 
ö 13480560 
711000 
125 
1 205767755 


(13174208) 


Note, 


1 
1 
1 
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Note, That the remainder in the diviſion being always 
25, the quotient figure, of which the cube root is to be 
taken, will be always 3. 

For ſome other examples whereia. the ſquare and 
cube roots are jointly exerciſcd, relating to the laws of 
the heavenly bodies, ſhall be introduced. in treating of 


Aſtronomy, 


« 


RULES of PRACTICE. 


T is uſual to give this name to certain ſhort and 

compendious ways of caſting up the value of mer. 
Chandiſe, as being ſhorter than thoſe of Multiplication 
or Proportion, and 1s commonly performed by taking 
the aliquot, or even parts of a pound, ſhilling, &c. for 
the price of an integer. Thus 29. is the ſixth part of a 
ſhilling, becauſe there are ſo many times 24. in a ſhilling; 
34. is the fourth part, &c. The following tables will, 
if properly got by heart, with a few examples, make it 


eaſy. 


TaEUt I. The Aliquot Parts of a Shilling. 


1 12th) 


Gp ww Naa 


— 


| 6h | 
ir; one TT a 8 
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, 


7 | 
TasBLs II. The Aliquot Parts of a Pound. 
1 | b 
f 9 
f 6? 40th) 
8 | zOtn 
Io | | 24th | 
1 z 0th 
I 8 12th | 
5 6 is one 4 = >of a Pound, 
3 4 : 6th | 
nd 4 5th | 
r- * | 4th | 
on 8 34 
ng 10 9 | half 
for ; 
fa Example 1. What will 327 yards of Cloth come to at 
1 45. per yard ? 
Ill, 
e it 13 9 | As 4s. is the 5th of a 
14131327 | pound, therefore by taking 
— the 5th part of 327, the given 
651. 85. Anſw. quantity, the quotient 65 
will be the anſwer in pounds, and the two which re- 
mains will be ſo many times 4s. or 651. 8s. the true 
anſwer. | 
Example 2. What will 51g16. of any commodity caft, 
at 6d. per Ib.? OE 
4. . 
61 11519 As 6d. is the half of 
| — | a (hilliog, therefore by 
2402519 6 taking the half of 519, 
the given quantity, the 
12/. 19s. 6d. Anſw, quotient 259 will be 
the anſwer in ſhillings, and the one which remains will 
. be equal to the given price, that is 6d. and reduce the 
. ſaid quotient by 20 into pounds, becauſe 20 ſhillings are 
a pound, and then the anſwer is 121. 198. 6d. 
| Example 


[i 
J 
= 
' | 
8 
j 
1 
} 
[] 
| 
, 


: - — 3 —_— 
. ———— aan ys os 
— — 


-— _ 
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Example 3. What is the value of 431 yards of any 
article, at 25. Gd. per yard ? 


s. d. | Here 27. 64. is 


2 61431 the 3th of a pound, 
— — by which the given 
531. 175 6d. Anſw. quantity 431 1s to 


be divided, and the quotient will be 531. and as the y 
remaining is ſo many times 25, 6d. therefore the anſwer 
is 5 J. 174. 6d. | | 


In like manner all other queſtions may be reſolved, 
where the price 1s an aliquot part of a ſhilling or pound, 
whether conſiſting of pence or farthings only, or of 
pence and farthings; or again of ſhillings, or of ſnillings 
and per.ce. But when the given price is rot the aliquot 
part of a ſhilliog, take ſome aliquot part leſs; and for 


what is wanting, take the part or parts of that, till the Pr 
ſeveral parts are equal to it; as in the following examples; ay 
Example 4. What is the value of 537 ells of Cambric, ub 
at 5s. 4d. per ell? EA | _ 
Let. In this example, 5s. M il 
1417 the 4th of a pound, and 1b 

4 —— the remaining d. is the | 
4131134 5 15th part of 55. ſo that, ** 
8-19 firſt, the 4th of 537 is 4 


— — 134. 55. and the 15th of 1 
| 1431. 45. Anſw. that is 8/. 19s. which to- Piet 
ether make 1431. 4s. the value required; for as 44. 


added to 55. make the full price of one ell, ſo the value = 0 
of the given quantity at 4d. or 8/. 19s. added to the F 
value at 5s. or 1341. 5s. muſt give the whole value of each 


the given quantity at the given price. 


Example 
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Example 5. Neyuired the value of 509 dozen of any 


ercicle of merchandize, at 3s. df. per doxen P : 
or” OP * In the firſt place, 
*;A +| + | $99 35. 4d. the aliquot 
| —— — part next leſs than 
2 | | 84 16 8 the price is oae 
I | 4 4 10 fixth, and 2d. is one 
4 3 zoth of that, and 
| 6-4 64 14. is half of that, 


and a halfpenny is 


92. 5. 143, Anſw. one half of 14. which 
ſums together juit make up the price; and the ſum of the 
ſeveral quotients mult in like manner be the true value 
of the given quantity, and the anſ.ver to the queſtion. 
And thus may the value of any quantity be readily 
found, at almoſt any other price, ſo that one obſervation 
more will be fully ſuſhctent for the common caſes of 
Practice; which is when the price is equal to any number 
of ſhillings. | 33 

If the price is any even number of ſnillings, or ſuch 
as can be divided by 2 without a remainder, then mul- 


ric, tiply the units of the given quantity by the whole 
price for ſhillings, and carry the pounds; then mul- 

f tiply the reſt of the quantity by half the price, adding 
$8 to the product the pounds you carried forward. But 
and if the price given is an odd number of ſhillings, multi- 
the ply the quantity by ſuch price, and divide the product 
thats by 20 for the anſwer ia pounds. And if the price 


{8 © conſiſt of pounds and ſhillings, the given quantity multi- 
12 U plied by ſuch price, and added to the value af the ſaid 


h * quantity, at ſo many ſhillings, will give the whole value 
— 7 9 at the price propoſed. | 

to the Example 6. Rezuired the value of 717 ſheep, at 125, 

lue of each ? 

71 $ | Here I place the 3 in the 

0 12 place of units, by itſelf, to be 

— multiplied by the given price, 

4271. 16s, Anſw. ſetting down the 16 fhillings of 

the product, and carrying one pound; then multiply 

the reſt of the figures, or 71, by the half price, adding 

cawplc Ml ** the product the one pound carried, and the anſwer 


will be 4274. 16s. for the true value, 
> X Example 
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Example 7. What is the value of 58316. of Tobacco, 
at 35, per lb f | 


583 a In this operation, it is obvious 

8 that the given quantity is multi- 

— plied by the price, and the product 

210) 17419 divided by 20, which makes the 


anſwer 87. 97. | 
871. gs. Anſw. | 


TARE and TRETT. 


4 By branch it has been thought proper to annex to 
Practice, as having ſome degree of affinity there- 
with, the Tare being commonly found or deducted by 
means of taking the aliquot parts. But firſt I muſt 
premiſe, that Tare is the allowance made for the package 
of goods, at fo much per bag, box, &c. or at ſo much 

r cwt, or at ſo much in the whole groſs weight, . e. 
the full weight both of goods and package. Treit is 
alſo an allowance of 455. in every 194 Tb- for waſte, &c. 
Cloff is alſo an allowance of 215. for every 3 cwit. on 
ſome ſort of goods.  Suttle is a term uſed, when any 
part of the allowances has been deduced, whether one 
or more, when any remain to be deducted ; and Neat, is 
the pure weight after all deductions are made. To have 
by heart the tollowing tables will be uſeful, 


TABLE I, The Aliquot Parts of a Ton, 


C 

I 20th? 
2 50 | 
2 8th | 
2 3 12 F is one4 7th \ of a Ton. 
j | | 
5 

0 


th ä 
4th 
half 


qr. 16. 


TABL 


fee. 


. 


< . = 
Q N a 


LE 
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TasBLe II. The Aliquot Parts of an Cwt, 


15. 
14 — 
28 pi one / 4th ch of an Cwt. 
| ) (half J | 
TanL e III. The Aliguot Parts of a Qr. Caut. 
15. X 


32) Sth) 
23h f is one jr u ef a &. Ct. 
14 } yo 


Example 1. Required the neat weight of 24 hr gs 
gta. i of Sugar, caco 7 wt. 2 fr. 140. Tarts as 146: 
per cwt,# 


3 

| 4 

3. * 

14 43 L | 183 o o Grofs, 
22 3, 14 Tare. 


Cwt. 160 00 14 Anſwer, 


Example 2. What is the neat weight of 5 hogſheads 
weighing together 44 cwt. 3 qr. 146. groſs, Yare 5 in al 
1420. and 1 rett 4b. in every 10416, # 


Cut. qr. ” Ws, 
44 3 14 Groſs. 
3... 2 Lan 


% 


26 | 43 2 12 
1 2 19 Tn. 


Cwt. 41 


3 21 Anſwer. 


X 2 
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Theſe examples will ſufice to ſhew the nature and 
importance of this rule, and the expedieacy of paying 
attention to it. Loſs and Gain, Barter, Exchange, &c, 
may be paT'd over, becauſe all of them may be done 
either by the Rule of Three, or the Rules of Practice 
already explained. 


Of DUODECIMALS, with their Uſes. 


HE foundation of Duodecimals is, that as the foot 

is divided into 12 irches, ſo the inch is divided 

into 12 parts, called ſeconds, and that again is ſuppoſed 

to be divided into 12 other parts, called thirds, and ſo 
en without end, ; 


Examples of Addition. 


Feet. Tn #9 Feet. Its © <Z- 
1 5 f 9 1 
25 8 6 4 wee pi 
958 9-6 2 US 2 
6'4 9 3 205 4 6 3 4 
1911 5 8 E 1 4:39 
8 ad 3 © 8 © 
1 4 6 61 6 2 4 9 
. 140 2 10 3 585 6 10 10 10 


— 


Nete, That in the former example you begin with 
thirds, marked with three daſhes, and in the ſecond with 
fourths, having four marks, and in each carry one tor 
every 12, 


Examples of Subira&ion, 


Feet. Tn * ® W 
Frem 73 5 8 1 Jas; „ 
% 06! 9 $ 176 5% 7.11 6 
Remains 45 10 10 8 144 9. 9 


— 2 


Examnpl:: 


* 


= A Sas 


8 . 
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Examples of Multiplication, 


Feet. In. | Feet. In. 
Multiply 9 7 e 
| oy: 06 4 7 
1 3 
196 6 7 11 
Anſw. 52 8 6 ' 28 we - th 


Note, That in the former example, the 7 inches are 
firſt multiplied by the 5 feet, which making 35, I ſet 
down 11 inches, and carry 2 feet, which added to the 


product of the feet, will make 47 feet; then multipiy. 


the 7 inches by the 6 inches, and the product will be 4 2 
ſeconds (for inches multiplied by inches give ſeconds), 
where I ſet down 6 ſeconds, one place removed to the 


right: hand, as above, and carry 3 inches; and havirg. 


multiplied the g feet by the 6 inches, with the 3. inches 
added, will make 57 inches, or 4 feet 9 inches; and, 
laſtly, add the two lines together for the product. And 
in like manner all others, conſiſting of feet and inches 
only, if the feet in the multiplier are not more than 12, 
are performed, | - 

If either the multiplier or multiplicand, or both, have 
ſeconds, the fame rule will do for the ſeconds, only ob- 
ſerving, that ſeconds by ſeconds give fourths, and inches 
by ſeconds give thirds, &c. In like manner for any 


number of denominations, only increaſing one line for 


each additional denomination of tlie multiplier. 


B Lag, Feet. In. | Feet. In. 
_——_— $ 


234 THE YOUNG MAN's 

Note, In the firft preceding example, the feet being 
more than 12, the feet in the muſtiphcand are mulriplied 
by the feet in ike multiplier, which form the two firſt 
lines of the product, anc then the inches of the multip!i. 
cand by the feet in the multipticr, which makes the third 
lire. Again the multiplicand is mulüplied by the inches 
cf the wulläplier, and the product in feet, inches, andſſe- 
cor. ds, is fer down in the fourth line, and the ſum of the 
four ines will be the product. Thus all other examples 
of this nature are done, whether they conſiſt of two, three, 
or more denominations, increaſing one line for each ad- 
ditional denomination in the muluplier. 


"The Application te Ax TITIcEAS Worx, 


Example 1. A glazier, having finiſhed the lights of 
a gentleman's vula, finds his account to ſtand as follows: 
J be firſt range of windows meaſured 137 feet, 9 inches, 
9 ſeconds; the feco-d- meaſured 111 feet, 4 inches, 6 ſe- 
conds, 7 thirds; and the upper ftory #7 feet, 3 inches, 
3 ſeconds, on the ſouth fide; on another fide of the firſt 
range was 99 fret, 6 inches, 6 ſeconds ; the ſecond was 
75 feet, 4 inches, 8 ſeconds, 5 thirds, 3 fourths; and 
the upper range, or attic ſtory, was 51 feet, 5 inches, 9 
ſeconds; the lights of ſtair cafes, and other irregular 
windows, amounted to 137 feet, 3 inches. How many 
feet did the whole contain ? 7 | 

Anw. 700 feet, 1 inch, 6 ſeconds, © thirds, 3 fourths, 


«x 


Nore, That theſe quantities are ſuppoſed ſeverally to be 
found by Multip:ication of Duodecimals, as already 
thewn, and will further appear in theſe examples. 


Example 2. A maſon meaſured ſeveral pieces of paving 
done by his workmen, of which the firtt was 67 yards, 5 
feet, 3 inches, 9 feconds; the next was 57 yards, 6 feet, 
7 inches; the third meaſured 39 yards, 8 fret, 6 inches, 
10 (econds; the fourth contained 106 yards, 2 feet, 6 
inches, 3 ſeconds; and a fifth was 76 yards, 4 ee 

ow 


— 


— 
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How many yards did theſe five pieces of workmanthip 
contain ? Anſw. 347 yards, 8 teet, 11.incnes, 10 icconds. 


Note, That in paviours, and all otlier work doue by the 
yard iquare, 9 feet are equal to one yard, 


1 


Example 3. A carpenter laid ſeveral floors in a gen- 
tleman's new villa, which meaſured as follows: the nrſt 
was 1 ſquare, 3 quarter, 17 lee, 6 inches; the ſecond 
contained et ſquare, 1 quarter, 11 fert, 7 nches, 4 ſe» 
conds; a third contained 2 ſquates, o quarters, 15 feet, 
3 inches; and a fourth was 1 {quare, 2 quarters, 3 fret, 
o inches, 5 ſeconds. How much was the whole? Anſwy. 
6 ſquares, 3 quarters, 22 feet, 4 inches, 9 ſeconds, 


Note, That in flooring, partitioning, and works which 


are meaſured by the ſquare, 25 feet are equal to one 
quarter, and 4 quartefs to a ſquare, or 1co feet are equal 


to one ſquare, All theſe are done by addition only. 


Example 4. A joiner having finiſhed ſome rooms very 
euriouſly, in order to eſtimate the charge, ſums up the 
whole to be 373 feet, 6 inches, -2 fe-onds, 3 thirds, out 
of which he is to make ſeveral deductions for doors, win» 
dows, & c. as ſeperate workmanſhip, amounting to 76 
feet, 9 inches, 5 ſeconds, 7 thirds, 3 fourths. How 
many feet muſt he charge for? Anſw. 490 feet, 8 inches, 
$ ſcconds, 7 thirds, 9 fourths. 


Mete, That this and the two following are done by 
Subtraction, - | 


Example 5, A carpenter having purchaſed ſeveral par- 
cels of boards, amounting to 401 feet, 1 inch, wrought 
up the quantity cf 167 feet, 5 inches, 6 ſeconds, How 
_ teet remained? Anſw. 233 feet, 7 inches, 6 ſes 
conds. 


| Example | 
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Example 6. The area of a gentleman's court was 226 
ards, 5 feet, 7 inches, which was to be laid with aſhlar, 
in ſuch a manner, as to leave a ſquare in the middle, con- 
taining 89 yards, 7 feet, 9 inches, 8 ſeconds. What 
quantity was to be laid down? Anſw. 136 yards. 6 feet, 
9 inches, 4 ſeconds. | 3 


' Example 7, The chancel of a church was to be paved 
with marble, whoſe length was 3o feet, 6 inches, 2 ſe. 
conds, and the breadth 18 feet, 4 inches; 6 ſeconds, 
How many ſquare feet did it contain? Anſw. 5 60 feet, 
9 inches, 10 ſeconds, 1 third, 6 fourths. 


Note, That maſons very often meaſure their work by 
ſquare feet, in laying aſhlar, marble, &c. Glaziers alſo 
meaſure by the foot ſquare. This and the following queſ- 
tion are performed by Multiplication only. | 


Example 8. The windows of a gentleman's houſe were 

to be new glazed, and their ſize was as follows: Five 
were ; feet 6 inches high, by 3 feet, 4 inches, 3 ſeconds 
broad; four more were 4 feet, ꝙ inches, 6 ſeconds high, 
by 2 feet 9 inches broad; and three more were 3 feet, 


8 inches, 3 ſeconds in height, by 7 feet, 3 inches, and 


6 ſeconds in length. How many feet of glazing did the 
whole contain? Aoſw. 225 feet, 7 inches, 4 Teconds, 
x third, 6 fourths. : $ Hy 


Example 9. A room was to be plaiſtered, the two end 
walls of which were 13 feet 3 inches broad, and the height 
of- the room was 4. feet 3 inches. How many yards 
of plaiſtering muſt be charged, ſappoſing the length of 
the ruom to have been 16 feet 6 inches? Anſw. 54 
yards, 4 feet, 10 inches, 6 ſeconds, 


Note, That the beſt way of computing by ſquare yards 
is, firſt to compute by feer, and to divide the produ in 
feet by 9 for the ſquare yards, 


Example 


ple 


- 


UNIVERSAL COMPANION, 237 


Example 10. If a floor be 67 feet 6 inches in length, 
and 30 feet 3 inches in breadth, how many ſquares of 
100 feet each does it contain? Anſw. 20 ſquares, 1 quar- 
ter, 16 feet, 10 inches, 6 ſeconds, |: 


More, That the beft way is to compute by feet, and to 
cut off two figures to the right hand for the ſquares ; and 
if the figures cut off exceed 25, divide by that for the 
quarters, and the remainder will be feet, as in this and 
the two following examples. 


Example 11. Suppoſing the area, or floor of Weft- 
minſter-Hall, allowed to be the largeſt room in Europe, 
or 13 in the world, to be 220 feet 3 inches in length, 
and 69 feet 9 inches in breadth; how many ſquares are 
contained in the ſaid floor? Anſw. 153 ſquares, 2 quar- 


ters, 12 feet, 5 inches. 3 ſeconds, 


Example 12. A bricklayer, after roofing a houſe, 
meaſures the depth to be 14 tect 6 inches on the one ſide, 
and 16 feet 9 inches on the other, and the length of the 
houſe was 34 feet 7 inches; how many ſquares does the 
whole contain? Autw, 10 ſquares, 3 quarters, 5 feet, 8 
inches, 9 ſeconds, on 


Example 13. A wall of 257 feet 6 inches in length, 
and ; feet 9 inches in height, was to be built of a ſtandard 


thickneſs, which is a biick and a half; how. many rod 


will the ſame contain? Anſw. 5 rods, 1 quarter, 52 
feet, 7 inches, 6 ſeconds. ; 


Nete, That the rod of brick work is 272 feet and a- 
Quarter; but it is cuſtomary to divide the feet by 272 
feet (dropping the quarter), and the remainder, divided 
by 68, will give the quarters, leaving the reſidue for the” 
feet. By this method ate this and the following example 
performed, except as there noted. 


Example 14. Suppoſe the ſame wall was to be built 
one halt at rwo bricks thick, and the other at ſtandard, 
or a brick and a half thick; how many rod muſt be 
charged for the ſame? Antw. 6 rods, 1 quarter, 27 
feet, 4 inches, 9 ſeconds, | 


— 


Nat 44 


% 


a 
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Note, That half the height of the wall muſt here be 
the multiplier to the given length, and the value of the 


product found as before: but for the other half at 2 bricks 


thor for chat purpoſe. 


thick, one third muſt be added to the product, and that 
ſum divided by 272 and 68 as before, both which will 
be the whole meaſure, | 


Example 15, The lower ſtory of a chimney meaſures 
thus : the breaſt wall- and the depth of the two fides are 
together 18 feet ꝙ inches, and the height of it is 12 feet 
6 inches. The Rnd ſtory in like manner meaſures 14 
feet 6 inches, by 9 feet; the third 10 feet-3 inches, by 7 
feet, and the compaſs of the chimney above the roof is 
13 feet 9 inches, by 6 feet 6 inches. The depth of the 


middle fetter, which parts the funnels, is 12 feet, and its 


width 1 foot 3 inches, and the whole is to be meaſured as 
double meaſure ; how many rods of 272 feet muſt be 


charged? Anſw. 3 rods, 3 quarters, 62 feet. 


Note, That the above example comprehends every 
thing neceſſary to be known with reſpect to the meaſur- 
ing chimney work, and is adopted from an approved au- 


- 


Example 16. A maſon built a wall of 35 feet 6 inches 


in length, and 19 feet ꝙ inches in height? how many rod 


of 63 feet did the ſame contain? Anſw. 11 rods, 8 feet, 
1 inch, 6 ſeconds. | 


| Note, That this example is done by feet, and divided 
by 63 feet, it being cuſfomary in ſome places to reckon 
63 feet ſuperficial-to the rod, let the thickneſs be what 1t 
may, eſpecially where buildings are of ſlone. 


Example 17. If a ſtone be 5 feet 6 inches in length, 
4 feet g inches in breadth, and 3 feet 3 inches in depth; 


how many ſolid feet does it contain? Anſw. 115 feet, 9 


inches, 4 ſeconds, 6 thirds, 


- 


Note, That in this and the two following examples, 
two of the dimenſions are firſt multiplied 1 
| . - an 


. 
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and that product by the third, and then the feet contained 


in the laſt product are divided by 27, the number of ſolid 
feet in a ſolid yard. - | 


Example 18. A piece of timber was put into a 
building 19 feet 3 inches long, 1 foot 3 inches broad, 
and twelve inches thick ; how many. feet of timber were 
contained in that piece? Anſw. 24 feet, o inches, 9 
ſeconds. 


Example 19. A cellar of 26 feet 3 inches in length, 
15 feet 3 inches in breadth, and 7 feet 6 inches in 
depth, was to be dug; how many ſolid yards of earth 
would be removed? Anſw. 111 yards, 5 feet, 4 inches, 
1 ſecond, 6 thirds. | 


GENERAL OBSERVATIONS, wſeful and neceſſary 
to be known by Artificers and their Employers. 


Masons very frequently meaſure their work by 
ſquare feet, or 12 inches in length by 12 inches in 
breadth; as in laying aſhlar, mable, &c. Afhlar is 
laid as it 1s cut out 5 the quarries, ſo that the thickneſs 
is not meaſured; and marble is laid by the ſquare foot, 
but valued by the ſolid foot. 


Glaziers in like manner meaſure by the ſquare foot, 
and uſually take their dimenſions to a quarter of an inch, 
or three ſeconds. They make no allowances for half 
rounds, or for oval windows, but meaſure them as if 
they were perfectly ſquare, on account of the great 
trouble in preparing them, and the waſte of glaſs in 
cutting them, | 


Carpenters, and ſome other workmen, alſo meaſure 
their boards, Kc. by the foot ſquare; but carpenters 
ſometimes compute by the ſquare of 100 feet. 


Paviours, whether they, uſe bricks, tiles, pebbles, 
&c, utually meaſure their work by the yard ſquare ; 
| and 


thor for that purpoſe, 


- 


% 


— 
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Note, That half the height of the wall muſt here be 
the multiplier to the given length, and the value of the 
product found as before: but for the other half at 2 bricks 
thick, one third muſt be added to the product, and that 
ſum divided by 272 and 68 as before, both which will 
be the whole meaſure. 


Example 15. The lower ſtory of a chimney meaſures 
thus : the breaſt wall- and the depth of the two fides are 
together 18 feet g inches, and the height of it is 12 feet 
6 inches, The . ſtory in like manner meaſures I4 
feet 6 inches, by 9 feet; the third 10 feet-3 inches, by 7 
feet, and the compaſs of the chimney above the roof is 
13 feet 9 inches, by 6 feet 6 inches. The depth of the 


middle fetter, which parts the funnels, is 12 feet, and its 


width 1 foot 3 inches, and the whole is to be meaſured as 
double meaſure; how many rods of 272 feet muſt be 


charged? Anſw. 3 rods, 3 quarters, 62 feet. 


Note, That the above example comprehends every 
thing neceſſary to be known with reſpect to the meaſur- 
ing chimney work, and is adopted from an approved au- 


Example 15. A maſon built a wall of 36 feet 6 inches 
in length, and 19 feet ꝙ inches in height? how many rod 
of 63 feet did the ſame contain? Anſw. 11 rods, 8 feet, 
1 inch, 6 ſeconds, | 


Mete, That this example is done by feet, and divided 
by 63 feet, it being cuſtomary in ſome places to reckon 
63 feet ſuperficial-to the rod, let the thickneſs be what it 
may, eſpecially where buildings are of flone. 


Example 17. If a ſtone he 7 feet 6 inches in length, 
4 feet 9 inches in breadth, and 3 feet 3 inches in depth; 
how many ſolid feet does it contain? Anſw. 115 feet, 9 


inches, 4 ſeconds, 6 thirds. 


Note, That in this and the two following. examples, 
two of the dimenſions are firſt multiplied 1 
| 7 4 al 


. 
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and that product by the third, and then the feet contained 
in the laſt product are divided by 27, the number of ſolid 
feet in a ſolid yard. - 


Example 18. A piece of timber was put into a 
building 19 feet 3 inches long, 1 foot 3 inches broad, 
and twelve inches thick ; how many feet of timber were 
contained in that piece? Anſw, 24 feet, o inches, 9 


ſeconds. 


Example 19. A cellar of 26 feet 3 inches in length, 
15 feet 3 inches in breadth, and 7 feet 6 inches in 


depth, was to be dug; how many ſolid yards of earth 
would be removed? Anſw. 111 yards, 5 feet, 4 inches, 
1 ſecond, 6 thirds, 


GENERAL OBSERVATIONS, fu, and neceſſary 
to be known by Artificers and their Employers. 


Pg 


Masons very frequently meaſure their work by 
ſquare feet, or 12 inches in length by 12 inches in 
breadth; as in laying aſhlar, maible, &c. Afhlar is 
laid as it is cut out of the quarries, ſo that the thickneſs 
is not meaſured; and marble is laid by the ſquare foot, 
but valued by the ſolid foot. 


Glaziers in like manner meaſure by the ſquare foot, 
and uſually take their dimenſions to a quarter of an inch, 
or three ſeconds. 'They make no allowances for half 
rounds, or for oval windows, but meaſure them as if 
they were perfectly ſquare, on account of the great 
trouble in preparing them, and the waſte of glaſs in 
cutting them, 


Carpenters, and ſome other workmen, alſo meaſure 


their boards, &c. by the foot ſquare; but carpenters 


ſometimes compute by the ſquare of 100 feet. 


Paviours, whether they uſe bricks, tiles, pebbles, 
&c, utually meaſure their work by the yard ſquare; 
| and 


- 
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and it is obſervable, that 32 bricks of the ſtatute firs 


will juſt cover a yard, each brick being 9 inches long, | 
and 4 inches and a half broad, : — 
' | 
Plaiſterers alſo meaſure by the yard ſquare, which is " 
uſually done either upon lath, and then it is called cieling 
work; or upon brick walls in partitions, called rendering, 
They make ſ-veral a!Jowances, and dedu& for ail chim- 
ney pieces, &c. in cling, and for all doors, windows, for 
&c. in partitioning : upon brick work in rendering, they pen 
allow nothing for doors or windows, unleſs by cuſtom of oo 
particular places, or by agreement. Between quarters, hig 
they often allow a fifth part, and ſometimes a fourth, if Cu: 
the work man finds tuff, but not elſe. Floors, &c. laid In 
with lime or ſand, in imitation of ſtone work, are alſe the 
meaſured thus. TD bre 
E308 bee 
Joiners make allowanzes for window lights, or are = 
meaſured by the piece, or running meaſures; but if 125 
work is done on both ſides, they charge for work and 
half work. Window boards, ſkirt boards, &c. are I} 
8 meaſured by themſelves; as are chimnev pieces, and brat 
other ornamental works, and are commonly valued by wit 
running meaſure. In taking the height of rooms, uſe 
meaſure every turn of the moulding or cornice, and othe 
round the flat part of the room for the compaſs. 
Painters take dimenſions as joiners do, and compute 
their work as once, twice, or thrice coloured; the firſt 
of which is called priming. Window lights, caſements, 
and ſometimes modillions, with their ornaments, are done In 
at ſo much a piece. They meaſure. by the yard ſquare, rega 
as joiners and plaiſterers. | the t 
| / Fr midd 
Tylers, and perſons employed in covering roofs of midd 
houſes or buildings, whether with tiles, ſlate, thatch, take 
c. commonly compute by the ſquare of 100 feet; and If 
not only meaſure to the extent in taking dimenſions, but the le 


uſually add 18 or 20 inches for the projection over the 
plate, | 


ad 


In 
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: In flooring, it is common to deduct for all well holes, 
0 for flair — 4 chimney ways, &c. and in pattitioning, 
| for doors, door-caſes, and windows; but allowances are 
ſeldom. made for chimney ſhafts, ſkylights, &c. in 
roofing, on account of the trouble. : 


Bricklayers vary much in computing their work. In 
ſome places they meaſure by the rod of 18 feet ſquare, 
or 3243 in others by the rod of 16 feet ſquare, or 256; 
and ſometimes by the rod of 21 feet long, and 3 feet 
high, or 63 ſquare feet, the thickneſs being 2 to 
cuſtom; but the laſt is generally uſed by ſtone maſons. 
In meaſuring chimney work, if they ſtand alone, girt 
them about for the length, and take the height for the 
breadth; but where they ſtand againſt a wall which has 
been meaſured, before, the depth of the two fides, with 
the breaſt, muſt be taken for the length, and the height 
of the ſtory for the breadth.* | 


Before we proceed to Geometry, and the dependent 
branches, it may be proper here to preſent the ſtudent 
with the nature of board and timber meaſure, as of great 
uſe to artificers; particularly carpenters, joiners, and 
others converſant in timber, as well as gentlemen, 


pute O BOARD Mzasurs. 

"firſt 

ents, 

done In taking the meaſure of boards, the thickneſs is not 
uare, regarded, though the value of them differs according to 


the thickneſs, It is uſual to take the length along the 
middle between the two edges, and the breadth in the 


& of middle between the two ends; and to find the content, 
take the following rule: 


If the dimenſions were taken in feet and inches, or 
the length in feet and inches, and the breadth in inches, 


For thoſe who deſire to be more fully acquainted with the 
Nature of any of thele ieveral Kinds of Meaſure, the Young 


Meaſurer's Complete Guide, by the late D. Fenning, may with 
tlie gicateſt juſtice be recommended, 


Y multiply 
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multiply the length by the breadth, as ſhewn in Multi. 
plication of Duodecimals, and the product will be the 

anſwer in feet, and parts of a foot. Or if both were * 
taken in inches, if the products, as they ariſe, are turned fl. 
i no the ſuperior denominations, the content will be had | 
as before. In like manner a ſtock of boards, of the 

ſame length and breadth, may be meaſured, by mul- 

tiplying the content of one board by the number of 

boards. Or if the length of the boards be equal, but 

the breadths different, take the different breadths with a 

ſtring in one dimenſion, and multiply that by the length 

of one board, 


Example 1, If a board be 10 feet 6 inches long, 
and 1 foot 3 inches broad, how many ſquare feet does it 
contain? 


Feet. In. 


10 6 Fe 
„ 

10 6 E 

18 4 9 fe 

1 Anſwer. they 

But 

acroſs 

Exanfplt toget 


taken 
the co 
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e Example 2. In 14 boards, each 11 feet 8 inches long, 
e and the middle breadth 11 inches 6 ſeconds; how many 
d flat or ſquare feet? 
d | 
| F cet. In. 

-- $076 

4 
10 8 4 
8 10 © 


Feet 11 2 2 © in one Board, 


7 * 
v0.3 £ 
2 


a 


Feet 156 6 4 in the whole, Anſwer, 


Example 3. If the length of a parcel of boards he 
9 feet 7 inches, and the ſum of their breadr/is, taken 
together, be 67 feet 6 inches; how many ſquu e fect do 
they contain ? | | 


F tet. In. 
67 6 
9.7 


— _— — 


607 6 
39 4 6 


—ů ä 


Feet 646 10 6 Anſwer, 


But if a board is irregular in its breadth, mesſure it 
2 acroſs in the broadef and narroweſt places, which ad 
cant together, and divide it by 'the number of breadths 
taken; and the quotient multiplied by the length gives 
the content, | 


2 5 Exampls 
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Example 4. A board, whoſe length is 13 feet g inches 
is in breadth as follows: in one place 10 inches 6 ſcconds, 
in another 11 inches 3 ſeconds, in a'third 10 inches 9 ſe- | 
conds, in a fourth 12 inches 6 ſeconds, and in a fifth 12 
inches 3 ſeconds 53 how many ſquare feet does it contain? 


In. Sec. 
10 6 
11 3 
10 9 
2 6 
1 
$387 3 
it 5 5 nearly, 
Feet, In. 
13 9 8 Pts 
8 
1 
9 
$ 29 


Feet 13 1 5 5 9 Anſwer. 


Of Timber Meaſure. 


As there are various ſorts and ſhapes of timber, there 
mut neceſlarily be various methods of meaſuring it, and 
finding its content. The moſt uſaal ways of doing this 
are here given. g | 
It is common amongſt workmen and meaſurers, and 
dealers in timber, to gird a tree round the middle with a 
cord, and take the 4ch par: of the compaſs for the ide 
of a ſquare of equal area. Tais is generally taken in 
inches, and the ſquare of that 4th bcing multiplied by the 
length in feet, and the product divided by 144, the con- 
tent in ſolid fect will be obtained. The purchaſer is com- 
monly allowed to gird the tree where he pleaſes, between 


the greater end and the middle of the tree, 
Exampl: 


＋ 
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Example. If che compaſs of a tree near the middle be 
57 inches, and the length 38 feet 6 inches; what is the 
content in feet ? 


4(57 


14.25 
14.25 


7125 
2850 
5700 
1425 


203.0625 
385 
10153125 
16245000 
6091875 


144)7817.90625 (54-261 Feet, Anſwes, 


7 20* S & V 


there | 
„ and "0 


4 this Note, That a crooked tree muſt not be meaſured on eĩ- 
ther the hollow or round fide of the curve, but on the 


, and ſtraight ſide, bending the firing to the ſhape of the 
viti a timber. 


e ide But if a tree is very unequally thick or taper, gird it 
en nin as many places as may be thought neceſſary, and divide 
»y the their ſum by the number of tne girths taken, for the 
e you mean girth or compaſs 3 and if the fourth part in inches 
com- 


be ſquared, and multiplied by the length in feet, and di- 
vided by 144 as before, the content, according to the 
cultomary method, will be obtained. 8 
2 Example. 


tween 


xamfplt 
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Example. If a tapering tree is 63 inches round in one 
place, 57 in another, 5 2 in another, and 45 in a fourth, 
nearly at equal diſtances from each other, and the length 
29 feet; what is the content? 4 | 


Fr 1356 


144)5332-3344(37-03 Feet, Anſwer, 
8 
1012 
1008 


— — 


433 
432 


—— 


I 3 
More, That in all tapering timber, if it gradually di- 
miniſhes in tiucknelis, the diſtances of the compaſs mea» 
ſured ſhould be equal, and not too near each end 
And if a tree is large, fo as to have bra ches of 24 
inches and more in compaſs, ſo much ot the ſaid branches 
as meaſure 24 inches, or upwards, muſt be co. fidered as 
timber; but the trunk of a tree, if it does not meaſure 
24 inches in compaſs, muſt not be coulidered as timber, 
beyond the place where it mealures ſo much. 


Examplt 


6 


ly 
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Exnmple. A tree of 32 feet long has, for its mean 


compais, 100 inches, with two branches, one of 13 feet 


long, and 28 inches compaſs, and another of 11 feet 


long, and 24 inches compaſs ; what is the content ? 


40100 4)28 
25 7 
25 7 
125 49 
50 13 

625 147 
32 49 
1250 637 
1875 
20000 . 
637 Add 
390 


144)21033(146.06 Feet, Anſwer. 
I 44 LE 


4) 24 


243 THE YOUNG MAN%?; 

The common way of girding round a tree, and taking 
che 4th part, does not give the full content of ſuch tree, 
but only in proportion of about 4 to 8, or more nearly 
of 11 to 14. But though the error is known, the practice 
is continued, and with very good reaſon ; for as juch tim- 
ber, till it is hewu, cannot be converted to ary uſeful 
purpoſes, unleſs for pumps, pipes to corvey water, or 
the like, it would be hard to charge for that which is un- 
profitable in general; and hence we have the beſt ground 
for continuing the cuſtom. As this mode of meaſuring 
will give the content of the ſame timber when it is hewed 
for uſe, the only diſad vantage to the buyer is that of car- 
riage, and labour of hewing ; but where the diſtance is 
great, is a matter of attention, it being ſettled by work- 
men and meaſurers, agreeable to the above proportion, 
that 40 feet of rough and unhewn timber ſhail be deemed 
a load, ſuppoſed to weigh a ton, or 20 cwt. but that 50 
feet of hewn timber ſhall only be a load. 

But perhaps the young ſtudent may be deſirous of know- 
ing the method for finding the full quantity of ſolid feet in 
any round tree or piece of timber, and therefore the fol- 
lowing rule and example will be a neceſſary illuſtration, 

Rube.) As all round timber muſt be tapering, multiply 
the girth at one end by the girth at the other ; then ſub- 
tract the circumference at the leſſer end from the greater, 
ſquare the difference, and divide it by 3, which add to the 
former. Multiply the ſum by the decimal. 0795, and 
the product by the length in feet, which divide by 144, 
and the quotient will be ſolid feet, 


Example. 


8 2 2 
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's Example. A piece of timber 1s 136 inches in cir- 
* cumference at one end, and 32 at the other, the length 
y being 21 feet; how many feet of timber does it con- 
N tain? 9 | | 
ful $30. . | 136 
or * 32 
m- | — — — 
nd 272 | 104 
ng | 408 104 
ed | — — 
ar- 4352 410 
2 Add | 3005.33 1040 
on, = 7957.33 310816 
ed 0795 76-7 0944 
0 — 05.3 a 
5 7978665 3003.33 
w | 7161597 
4. 5570131 
ol- — — 
» | 632.6077 35 
ly | 21 
1b- —— 
er, 632607735 
5 1265215470 | 
in 
14 144) 13284.702435 (92-255 Feet, Anſwer. 
I 29 "> SY — 
324 
288 
367 
288 
796 
720 
762 
ple, | *. 
| * 
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In like manner, we ſhall preſent the ſtudent with a 
rule for finding the content of a tapering ſquare piece of 
timber, with an example to illuſtrate it. 


Rule.) If the breadth and depth are equal at the 
reſpective ends, multiply the ſquare of ſuch breadth or 
depth, in inches, at one end, by the ſquare at the other 
end, aud extract the ſquare root of ſuch product; then 
add this root to the ſaid ſquares, and multiply the ſum 
by one third of the length in feet, dividing the product 
by 144, and the content will be had. Or if che breadth 
and depth are unequal, it is only to multiply the breadth 
by the depth, inſtead of ſquaring one of them, and 
proceed as before. : | 


Example. A piece of timber is 32 inches broad, and 
20 inches deep at one end, and 10 inches broad, and 6 
inches deep at the other, and i8 feet in length; what i 
the content of that piece in ſolid feet? 


2 640 ; 
60 aca 
PG | 195˙95 
640 — — 0 
60 | 995-95 
38400 (195988 — . _*© 
11344) 5375.70 (37.33 Feet, Anſw. 
e 5 4322 N 
29) 284 — 
261 105 5 
—— 1008 
385) 2300 — 
1925 477 
e 432 
3909) 37500 * 
35181 450 
e 432 
39185)231900 
195925 18 
35975 


* 


ſw * 
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But there is one thing more, which thoſe who meaſure 
timber ſhould not overlook, and that is, in maki 
allowance for trees growing, or newly cut down, which 
have their bark on. For oak trees, it is uſual to 
ſubtract one tenth, or one twelfth of the girth or 
circumference ; but not ſo much for aſh, elm, beach, 
&c. When this ſubtraction or allowance is made, then 
find the content with the reſt, as before. Examples will 
be needleſs. | 

It has often been propoſed 'as a puzzling queſtion to 
ſcholars, how they will proceed to find the ſolid content 
of a faggot of bruſh-wood, furze, or the like; though 
that is of itſelf entirely uſeleſs, the method is of great 
uſe, and was ſacceſsfully practiſed by Archimedes, in the 
matter of the crown which had -been made for King 
Hiero, which is this: immerſe the faggot, &c. in 
a regular veſſel full of water, and the quantity which 
runs over Will be equal to the content in inches, which 
divide by 1728, will give ſolid feet. Or, by putth; 
the faggot, &c. in a regular empty veſſel, wholo 
content is or may be eaſily known, fill it up with 
water, and if the faggot is then taken out, and the 
empty part of the veſlel is meaſured, the content may be 
alſo known, | 


Of CHRONOLOGY, and its Uſes, 


HRONOLOGY is of the utmoſt utility in a 


courſe of education, but particularly in the ſtudy 

of hiſtory. Nothing within the compaſs of our- own 
knowledge can be diſtinguiſhed into its proper period 
of time, and much leſs any thing which relates to paſt 
ages, without at leaſt a practical knowledge of this 
branch of ſcience. In every age and country, the ne- 
ceſſity of ſome mode of adjuſting the particular oc- 
currences of the times has been acknowledged ; but in 
different - nations, and amongſt different people, dif. 
ferent ſchemes have been invented or adopted; and 
lometimes, from remarkable circumſtances, theſe 
ichemes have been changed or altered, as occaſions of- 
, fered, 


”—  —_ —_ — — 
- = 2 
— Dr . — 


— —_ - 
So - > — 
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fered, in the ſame countries. We uſually &iitinguith 
the times from which theſe ſchemes” are dated, or begi 
by the name of æra, or epocha. V 


To mention a few of the moſt common epochas in their 
order, the firſt is the Julian period. This is an imagi- 
nary point of time, inflituted in the time of the dictator 
Julius C#lar, and commences 706 vears before the 
creation of the world: it i moſt uſeful, as including 
nearly all others. In this imaginary year, the cycle of 
indiction, the moon's metonic cycle, and the ſun's cycle 
began together. 


But though the Julian period goes ſo far back, the 
epocha of the creation is moſt ancient, and commences 
4004 years before the birth of Chriſt, according to the 
beſt authoritizs; but the Greeks and eaſtern emperors, 
though with very little foundation, make the world of 


more ancient date. This was uſed by the Jews, Who 


ſometimes alſo reckoned from the flood, which was 2338 
years before our Saviour, | 


The moſt ancient - epocha among prophane authors 
1s that of the olympiads, each containing 4 years; they 
began in the ſummer of 777 before the birth of our 
Saviour. Soon after this, viz. in 75 3, according to 
the Varronian account, or 752 by Capitolian, the 
city of Rome was huilt, which became arother epocha, 
or date of computation, and was only 24 or 25 years 
after the commencement of the olympiads. Again, 
the zra of Nabonaſſar, famous among aſtronomers, 
commenced in 747 before Chriſt, which was but 30 
years later than the olympiads; but theſe years con- 
ſiſted only of 365 days each. Again, at the diſtance 
of 424 years from the preceding, or 324 years before 
our Saviour, was the death of Alexander the Great, 
which. has been accounted by aſtronomers as an 
epocha. | | 


But the moſt remarkable epocha among Chriſtians, 
is that which commences from the reputed time of our Sa- 
viour's birth, which differs a little from the true time, 
All the-others are generally reduced to this by hiſtorians 
and chronologers, to preſerve order and uniformity. 


Others, as the Al ines, accounted from the time of 
| the 
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the Dzoclefian perſecution; 284 years after Chriſt's birth, 
call:d the æra of the martyrs. - 


Another remarkable epocha, uſed by -the Turks, 
Arabs, and others profeſſing themſelves to be the follow- 
ers of Maßemed, is the Hegira, or Flight of Mahomed, 
which was in the year of Chriſt 622; but the Perſiars 
have an epocha 10 years later, in 032, Which they call 
Jeſdegird, tte laſt Perſian king of ar name being then _ 


* 


Our limits will not admit us to give a hiſtory of the 
different kinds of years, uſed as meaſures of compu- 
tation in different ages of the world, by thoſe who 
have reckoned by the epochas already mentioned. 
Theſe were firſt gueſſed at by the motion ct the ſun 
and moon, and varicuſly altered, as obſervation and 
experience ſeemed to require. Julius Ce/ar was the. 
firſt who brought the year to ſome degree of exactneſs, 
by inſtituting a ſolar year of 365 days and 6 hours; 
but it is probable that he learned this from the Eo yp- 
tians, and thence refified the Roman calendar, which 
before had been much corrupted. This account of 
time was obſerved by moſt nations, from that time, 
till the year 1582, when the Gregorian ſtile com- 
menced: for as it had been found, by repeated obſervation, 
that the proper length of the year was 11 minutes 5 ſe- 
conds lets than the Julian year, and that the vernal equi- 
nox (when the days and nights are equal) had got back 
to March 4 1th, inſtead of the 21ſt, as obſerved at the 
Council of Nice in 325, the calendar was accordingly 
reftified, and. meaſures taken to prevent any coniiderable 
errors in future. This was not adopted by the Engliſh 
till 175 2, being 170 years after. | 
The Turks and Arabs were almoſt the only people 
who did not approve of the Julian calendar; they - {till 
perſevere in the ancient way of computing by moons, 
notwithſtanding the great reformation effected in other 
nations, to as great a degree of exactneſs as the nature of 
the thing will admit. 

To return then to the Roman or julian calendar, 
which we have adopted, it is of no_importarce. to en- 
quire why. one month is longer than another, as the 
whole number of days in a year is commonly 365, but 


2 in 
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in every 4th year a day is added for the 6 hours in eack 
year, which day is added to the ſhort month of February, 
Dee the Diſtich given at page 107, with the D. viſions 
of Time mentioned in the preceding page. 
If you want to find whether any particular year is a 
Leap-Year, or a common one, note this verſe, 


Divide by 4, what's left ſhall be 
For Leap - year o, for paſt 1, 2, or 3. 


Example 1. I deſire to know if che year 1786 was a 
Leap-year or not ? | 


4)1786 


4407 


Note, That the two remaining ſhews the year 1786 to 
be the ſecond after Leap-year. „ 


Example 2. Was the year 1784 Leap-year or not? 
41784 | 


446 


A 


* 


Note, That as there is no remainder, it ſhews that it 
was Leap-year. 2 
As the ſeven firſt letters of the alphabet have been 
uſed to denote the 7 days of the week, the firſt of Ja- 
nuary being marked with A, the ſecond with B, and 
ſo on, ſo as that the ſame letter ſhall ſtand againſt the 
ſame day of the week throughout the year, whatever 
letter anſwers to the Sundays in any particular year is 
called the Dominical Letter, 'and in our almanacs 1s 
commonly printed with red. To find which, obſerve 
this diſtich : . ; | 


Divide the year, alſo its 4th, by 7, 
What's left, ſubtract from 7, the letters given. 


"That is, if 1-remains, then it is A, if 2, B, and ſo on. 
Exanjh 


ich 


ry. 
ons 


8 A 


6 to 


ta 


\ 


* 
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Example 1. What is the Dominical Leiter for the 
year 1789 ? | 


1786 
446 the 4th Part. 
2232(318—06 
1 ; 1 Then from 7 
Take 6 
Leaves I 


Note, That the 4th part of the year, rejectiag the 
remainder, is added to the year, and the ſum divided 
by 7, and the remainder after diviſion being 6, and 
that ſubtracted from 7 leaves 1, or the letter A for the - 
Dominical Letter. ; 


Example 2. What is the Dominical Letter for the 
year 1784 ? * 
1784 | 
445 the 4th Part, 


2230(318—- 
79225 (3 1. Then from 7 
7 Tao 4 
Leaves 1 


Note, That in every Leap-year, which you may al- 
ways know, if you can take the 4th part without any 
remainder, there are two dominical letters, of which the 
number found by this rule, anſwering to the letter C, is 
the latter, and takes place after the 24th of February, 
when the additional day is ſuppoſed to be inſerted into the 
calendar. For the firſt part of the year, the number 4 
was the dominical number, and confequently D the 
dominjcal letter. ER 

Next to theſe, we may take notice of the Solar Cycle, 
which is a period of 28 years, being one of the numbers 
upon which the Julian period is founded. All the 
varieties of the dominical letters will happen within this 

a Sv : 4 time, 
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and every thing relating to it return in the ſame order, 
according to the julian account; but according to 
the reformed calendar, it will be interrupted in the 
years 1800 and 1900, becauſe they are only to be con- 
ſidered as common years, and not leap- years, as before 
in the julian. E | 
At the commencement of the Chriſtian æra, the gth 
year of this cycle was jult completed, and from hence we 
have the following rule for finding it: 


To th* year add , the ſum if odd or even 
Divide by 28, the Cycle's given. | 
That is, the remainder. is the number of the cycle or if 
nothing, then 28 is the cycle. 


What was the cycle of the ſun for 1786; 
1786 = 
Add 9 


28)1795 (64 
168, 
: 113 
112 


256 


Example. 


Tk — 


3 Anſwer, 


Again, we muſt notice the Lunar Cycle, or Cyele of 


the Moon, which is a period of 19 years, and is another 


of the numbers on which the Julian period was found- 
ed. Ali the variations of days on which the new and 
fu'l moons happen will occur within this time, and 
fall on the ſame days as they did 19 years before. This 
is frequently called the Metonic Cycle, from its in- 
ventor Meton the Athenian, But the new and full 
moons. Which return on the ſame days, will happen 
I hour, 28 minutes, and 15 ſeconds ſooner than each 
preceding; and as this was productive of much con- 
tufion, the reformed calendar rectiñed it. The years 
of this cycle were annexed to the old calendars through 


out the year, and ſtill continue for one month from the 


21ſt of March, or the limits within which the full moon 
next before Eaſter is always found. As the firſt year of 
the Golden Number was juſt completed at the com- 

| mencemeat 


i 4 
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mencement of the Chriſtian zra, the following rule tor 
finding it naturally follows : | | 
To the year, adding 1, if the ſum you divide 

By 19, the remainder the Prime will decide. 

Note, That the year of this cycle 1s frequently called 
the Prime, and more cammonly the Golden Number, 
becauſe it was annexed to the old calendars in golden 
characters. 


Example, What was the Golden Namber for 1 786? 
| 1786 „ 
Add 5 


— —•— 


19) 1787094 
1 


1 Anſwer. | ok 


Note, If nothing remains, then 19 is the Golden 
Number. / 

To theſe we may add the Epact, which is no other 
than the difference nearly between the number of days 
contained in a ſolar and lunar year; by which means 
it happens, that the Epact of any year is the moon's age 
on the firſt day of that year. In like manner, if we con- 
ſider the difference of time from new moon to new moon 
to be 30 days, which it nearly is, the moon's age 
may be eaſily obtained for any day in the year, dy 
knowing the Epact, which increaſes every year by 11, 
rejecting 30 when neceſſary. When the Golden Number 
151, the Epact is o. SE 

The Epact, when the Golden Number is given, is 
thus found : ; 

From the Prime taking 1, if by 3 you divide, 
And nothing remains, will your EpaQ decide, 
For the ſaid dividend ; but for left add 10 
To the ſame dividend, and your Epact's had then, 
That is, if 1 remains, 10 muſt be added to the dividend 
or the Epact, and if 2, add 20; but if nothing remains, 
hen the dividend, or 1 leſs than the Golden Number, is 
io Epact. : 5 

* 2 3 0 


Ecample 


* 
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Frem A Ls. What | was the EpaRt for the IX ar 
the Golden Number being 18 


Prime iy 
Sub. 3 
E AL . 


| 2 therefire add 20 to 17, which make 
372 nd 30 being rejected, the Epact is 7. 
Example 2. What was the er for 1786, the Gol. | 
den Number being 1 ? 
Prime 1 
Sub. 1 
o, therefore the Epact is o, becauſe as the 
dividend is a cypher, and ſo cannot be divided, conſe- 
quently nothing is to be added to it for the Epact. 
- Having found the Epact for the year, the moon's 


. age = be ey 0 n as * the following . 
diſtich: * 
Je o, Feb. 2, Mar. 1, Ap. 2, May 3». 0 

une 4, Jul. 5, Au. 6, Sep. 8, agree, 
Oc. 8. No. 10, * 10, to Epact add fi 
And day, bate 30, Age or change is had. 0 
That is to the Epact for the year, add the number annex - p 
ed to each month, with the day of the month, and rejed 

30, if occaſion, when the difference will be the moon's 11 
age, or very near it. Ty 
Example 1. What was the Moon 8 Age on the 1ſt of fu 
April 17847 I N. . th 
| The Epat 7. 5 
No. for the Month 2 E 
Day of the Mongh . I * 
The Moon's Age 10 or nearly ſo. 7 

Example 2. What was the Moon's Age « on 9790 of | 
_ 1786 ? 17 


The E pat 0 
No, ſor the Month 3 
Day of the Month 23 


The Moon's Age 26. 


the 


nle- 


on's 
ing 


nex- 
eject 
Don's 


iſ of 


23d < 


*% 


- 
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In like manner you may eaſily find, the time of the 
Moon's coming to the ſouth, cr the time When ſhe 
appears bigheſt in the heavens, by means of this 
diftich, ' +I> 
The Moon's Age by 4, if by 5 you divide, 
The time of her Southing is nearly deſcry'd. 
That is, 4 times the Moon's Age is to be divided by 5, 
and for every one remaining reckon 12 minutes, and the 
time from-noon is obtained. | 
Example. At what time on the 23d of May 1785 
did the Moon come to the South Þ* -—Þ ._ .- - 
The Moon's Age 25 | 
Malt, 4 
5)104(20 
- 10 * 
: 4 > or 20 hours, 48 aces paſt 
noon, being 48 minutes paſt 8 o'clock: of the following 
morning. But if you wiſh to know for that very 


we 


morning, ſubtract 48 minutes, and that will leave 8 


o'clock for the time of her ſouthing, ; * © - 
To theſe rules, it may be uſeful to add the method of 
fmding Eafter, as a matter highly neceſſary in ſubjects 
of chronology, or the adjuſting of hiſtorical facts to their 
proper periods of time. | * 9 
Rule.] Having found the Epact for the year propoſed, 
if it is 23 or leſs, ſubtract it from 44, and the remainder 
will be the limit of Eaſter, or the day of the Paſchal 


ful! Moon; and if this limit or remainder exceeds 31, 


the full moon is in April; but if 31, or leſs; in March, 
and the Sunday following is Eaffer- Day. But if the 


Epact is exactly 24. ſubtract it from 73; "and if it ex- 


ceeds 24, ſubtract it from 74 Again, if the Epact is 
25, and the Golden Number is 12, or more, ſubtract it 
from 73; but not otherwiſe, "© 5 
PT il 1. What was the time of Zafer in the year 
1754? 4 E 
As the Epact for 1784 is 7, ſubtract that from 44, 
and the remainder 37 is the Paſchal limit, or day of full 
Moon; and if 31 be ſubtracted, it will leave 6, or the 
6th of April, which being Tueſday, conſequently the 
Sunday following, being the IIth of April, is Eaſter day 
for that year, | | Example 


— 


— 
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; Example 2. When was Eaſter celebrated in the year | 


oO RES Eb. | de FIN 
| The Epact for that year being 26, is to be taken 
from 74, and the remainder 48, after 31 (the days in 
March) are deducted, will give April 17th for the limit 

of Eaſter, which in that year was Thurſday ;- and there. 
fore the Sunday following, or April 20th, was Eafter 


day. h 


It only remains to take notice of the-Roman Indic- 
tion, Which is a period of 45 years, being the third 
number upon which the Julian period is founded. Of 
this Cycle 3 years were elapſed at the birth of Chriſt ; 
and the knowledge of this is of great utility in adjuſting 
the chronology of the Roman hiſtory. * To find this, 
take the following rule: ; . 

T6 the year increaſe 3, and by 15 diride, 
What leaves does the year of Indiction decide. 
Example, What is the year of Roman Indiction for 

A | | . 

The year 1786 _ 

Add * 

15947890119 
„ e 
28 
3 
339 
1 | 
22 4 Anſwer; that is, 119 compleat 
periods have elapfed fince the birth of Chriſt, and 
year 1786 is the 4th year of another-period. 


Of GEOMETRY, and its Us. 


x EOMETRY fignifies the art of meaſuring the 
CT earth; but the ſcience of magnitude in general is 


comprehended under this term, with the docttine and 


relation of Whatever is ſuſceptible of augmentation. or 
diminution, conlidered in that light. ; 


| Without 


& 


. 


r 


/ 
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Witkout a moderate knowledge at leaſt of practical 


Geometry, in vain will the artificer, the mechanic, the 
architect, or any other artiſt, civil or military, pretend 


to judge of the nature and properties of things. But 


perhaps the principles generally neceſſary to a ſufficient 
acquaintance with the practical uſes to be made of it, 
may have been improperly extended : I. ſhall therefore 


content. myſelf with producing- a few: uſeful, practical 


problems, -without which the artificer, mechanic, or 


artiſt, can never expect either to conceive a plan, or 


produce an eſtimate of any work of art. 
Inſtruments of various kinds have been deviſed by men 


of ſcience, for the readier performance of works of this 


nature; but the ſcale of equal parts and the line of chords 
are moſt commonly uſed, The method of forming both 
theſe, with the lines, tangents, ſecants, ſemi-tangents 
ſhall be ſhewn as plainly as poſſible; for on theſe the 
operations in Geometry depend, and the ſeveral arts arifing 
from thence. Ach : 4 _ 


To make a ſcale of equal parts, ſuppoſe of to in an 


inch, firſt ſet off the length you propoſe it to be in inches, 
and draw a line from A to B, and parallel to that, and 
at equal diflances from each other, draw fo. more lines, 
each of the ſame length, and join them at each end by 
another line, which will form it into a long ſquare, as in 


the figure annexed. Then divide the whole line into | 


i 


\9 7.5 
TIF 


— — — _ 


* | og _ * 


4 


|} 4 


1 * — 


3 1B 2 1 py — 
. | 
| 


— 
: 


4 
22 


— 
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* 
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inches, or diviſions of 10 parts each, drawing'lines dr. 
rectly acroſs ; divide the firſt inch into 10 parts, both in 
the higheſt and loweſt line, and draw croſs lines diagonally, 
fo that they may croſs from © to 1, from 1 to 2, &c. as 


in the figure, by which means each of thoſe parts is ſub- 


divided into 10 parts more, by meaſuring on the different 
parallel lines- for the units figure of the meaſure to be 
taken. The ſcale may be extended from the B to the right 
hand, to any required or convenient length; and in like 
manner may any other ſcale be made to contain either 
more or leſs parts in an inch, and to any defired length, 
the moſt common extent being 9 of thoſe large diviſions, 
to be reckoned from B. And thus may thoſe who cannot 
conveniently obtain inſtruments make ſuch for themſelves, 
only by means of compaſſes, as well as any other which 
are found on ſectors, ſcales, &c. for the mathematical 
ſtudent's aſſiſtance ; and the correctneſs of ſuch lines may 
be aſcertained, or any error diſcovered. But before [ 
proceed to ſhew the method of making lines of chords, 
c. it will be adviſable to ſet the following problems 
- before the reader. 


; Paoniem I. To raiſe a perpendicular, or upright 
line, from a given point in any ſtraight line, not too 
near the end of ſuch line. | 
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If the given line be A B, and the point at C, open 


and with one foot in C ſweep the ſemicircular arch 
too D E F, (or the two marks D and F will do.) Then 

open the compaſſes a little wider, as you ſee convenient, 
and with one foot in D, ſtrike the little dotted arch G G 


and theſe two will interſect in I. Draw a line from the 
given point C through I, which ſhall be the perpendicular 
required, 33 ' | 

Note, By means of the ſemicircular arch D E F of the 
firſt figure, a perpendicular may be raiſed upon the center 
of a circle; by which, and the diameter, it is divided 
into 4 quadrants,” or 4th parts. Alſo a line may be 
divided into two parts by the ſecond figure, by. making 
the ends of the line reſpectively the center of the arches. 


PzxoBLEM 


the compaſſes to any convenient diſtance, ſuppoſe to D, 


with the other; and in, ike manner with one foot in F, 
and the ſame extent, ſtrike the other little dotted HH, | 
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Piu II: o raiſe a e perpendicy ar at or near the 
end of a line. 


— 


If the line giv- : 
en be A B, and | vo 
the point at C, CV 
open the compaſ- 1 Ta. 1. . 
ſes to any con- 1124 | * 
venient distant, ml 23 
and pitch the o: | 21 
- ther foot any 
where above the 
line, as at D, 
which make a, 
center, and with 


* 


7 
dh. ® — 
; 


* 


— —— 


— 


. * 
* 
SY 
- 2 
|; ” 
9 


" 
oh 


' 0 , 
* - 
Sg „ 


the diſtance CD fc 

ſweep the arch Rp. "Wk 

E CF, and draw | A I 

a line from E, 3 —_— 
4 — 


- where it cuts the __ 
live A B through 
D to meet that 
arch in F; draw 

. CB, which ſhall- 

. the. required 

rpendicular.— 

1 off WA 2 
a ſcale of equal parts the number 4, or 40, in your come 

| paſſes, from the point C towards A, which will extend to 
E, and with 3 or 3o taken from the ſame ſcale, aud one 
foot i in C, ſweep the little arch D G, and with 5 or 50, 
and one foot in E, extend it to meet he other arch in F, 
and through that and C draw a line for the perpendicular, 
and if the two points E and F er rr 
1 angled triangle. "1 


PROBLEM 


the 


Prost zu III. To let fall a perpendicular from 
given point to any given right line at a Convenient 
tance from it. 


* 


che given point | 
1 , and A3 C D 
the line, with one G | of * 


ſoot of the compaſſes F.. 
in C, the other be- 
ing extended beyond 
the neareſt point of 
the line, ſweep the 
arch E F, and from 
F, with any radius 


| 7 
more than half the - D 108 
diſtance F E, ſtrike 2 
the ſmall arch DD, G 1D 
and do the ſame in b 
E for the arch GG, IR 


either above or be- . 
low the line A B, 
and through theſe 
interſections draw. 
CH for the perpen- 
dicular required. 
Or, if from the - 
given point C, a line 
be drawn in any di- 
rection to the 
line given, as at E, 
if the diſtance CE _ 


be divided into two parts in the point D, as by Prob. I. 
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* 


*. 


let one foot of the compaſſes in D, opening the other to 


the point C, and deſcribe the arch CFE 


; then draw 


Ok. where the arch cuts AB, and the perpendicular is 


obtained, 28 in F ig · II. 


PROBLEM 
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Peost EM 1V, To draw a right line parallel to another 
given right line, at any aſſigned diſtance. 


If AB be the 
line given, and C 
the point of diſ- 
tance — 
which the paral- 
lel line is to be AE. 
drawn, havin | . | 
drawn an oblique line C D at pleaſure, from the point C 
to any part of the line A B, take that diſtance in your 
eompaſſes, and firike the arch CE in D, and the arch 
D F in C; and after making the arch D F equal tothe 

arch C E, draw the line G H through © and F, and the 
work is done. | 


Pro: 24 


8 RN 2 


11 


2 
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PabRItu V. To divide a right line into any num- 
ber of equal parts. A 


If the line AB A 8 | ER 'B 
zs given to be di- —  — 
vided into 7 e 


Fi o 1. | , D 
qual parts, take | pu | 
the number 7 | a 
from any ſcale of | Wn 
equal parts long- | 
er than the given N ww 26 B 
line in your com- * | of 5 


paſſes, ſuppoſe 
C D, and mark 


| 
the divifions ac- | 
cordingly z then \ | 
take the line CH, G 0 ,œ .. F 
and with one foot — 5 a 
In C. ſweep the off 8 


arch FF, and E 4 
gain with one 
foot in D ſweep = — — 
the other arch | 4 
G G, which will — — 
interſect each o- | 2 
ther in E; and ö 
having joined C E 
and DE, take the 
given line A B in 
your compaſſes, 
moving thepoints 
ſo that it may be 
parallel to CD, 
its ends being 
in the lines CE X 
and D E, which 
join; then draw lines from the diviſion marks in C PD, 
through A B, to E, and thus will it be divided into fo 
many equal parts. | 
Note, CDE being joined, will make an equilateral 
triangle; and thus, if one fide be given, any other 
equal-fided triangle may be drawa. Any other triangle 
may alſo be drawa after the ſame manner, the three fides 
2 a Aa 3 being 


— 


* *. 


- 
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being given; for if any fide, as A B in Fig. II. be frft 
laid down, and one of the fides, as A C, be taken in 
your compaſſes, ſweep the arch D D, and the remaining 
. fide being alſo taken, with one foot in B ſweep the arch 
E E, interſecting each other in C, draw A C and B C, 
fo will AB C be the triangle. | 
From this remark, a very eaſy method of reſolving 
the Problem is obviouſly preſented to the young ftudent, 
For if you draw an occult line conſiderably longer than 
- the line given to be divided, and, opening the compaſſes 
to a moderate extent, turn them over upon ſuch line as 
mary times as are the equal parts or diviſtons to be made 
of the given line ; with this extent, always greater than 
the given line, conſtruct an equilateral triangle, and 
from the angular point (as at E, Fig. 1) ſet off on each 
fide the given line to be divided, and join the extreme 
points. Then from ſuch angular point draw lines to the 


ſeveral diviſions in the fide oppoſite, which ſhall cat the 


given line as required, 


Pont VI. To lay. down the quantity of any 
propoſed angle. | | 


Tf you would 
makean angle, 
ſuppoſe of 35 
degrees, draw 
any line at 
pleaſure, and 
then apply the 

compaſſes to 
a line ofchords 
on the ſcale, 
and take the 
diſtance exactly from the beginning to 60, and with 
one foot in the end of the line drawn, as at A, ſweep 
the arch B C, and from the ſame line of chords take 35, 
which fet off on the arch from B to D. Then, by 
drawing a line from A through D, an angle of 35 de- 


grees will be formed at A. In this manner may the 


. meaſure of any angle be taken. | 


PaontIL 


ward 
terſe; 
in D 
be t. 
quire, 
the c 
DB, 
they 
throu! 
may | 
fcribe 
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either 
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ProBLEM VII. To find the center of a circle which 
fall be equally diftant from any three given points, not 
in a right line, and through which, with that diſtance as 
a radius, the circumference of ſuch circle may be drawn. 


If A, B, and C, 
be the three g1- 
ven points, biſect 
the diſtance A B, 
and alfo the diſ- 
tance B C, as by 
Problem I. Fig. 2. 
and draw lines in- 
ward, till they in- 
terſect each other 
in D, Which will 
be the center re- 
quired; then with 
the diſtance D A, 
DB, or DC, (for 
they are all equal) draw the circle required tp paſs 
through all the given points. After the ſame manner 
may be found the center of a circle which will cireum- 
fcribe any given triangle. 


(nat Tk A. make an ellipfis, or oval, 
either dy having the longeſt diameter given onl the 
Horteſt only, o& both. El: © Ou 


I. If the length only be given, equal to AB, divide 
the ſaid line into four parts, and thereon draw three 
I : Aaz {mall 


— 
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ſmall circles on the diviſions 1, 2, and 3, as centers, on 
the middle of which raiſe a perpendicular; and from 
C and D, where it reaches the circumference of the 
middle circle, draw lines through the centers of the two 
outermoſt circles, to their extremes in H, I, K, and L; 
then take the diſtance D H in your compaſſes, and ſweep 
the arch HI, and with the ſame radius in C ſweep the 
arch K L, which, with the arches HL and I K, will 
complete the oval. 


Or, if you 
would have the 
breadth fuller in 
proportion to 
the length, 
though not con- 
fined, AB may 
be divided into 
three parts, and | ; 
two circles _ — > he. 
drawn upon it; | | 
and from the interſecting points C and D, through the 
centers E. and F, draw lines to G and H, and to I and 
K; and with the diſtance C G in your compaſſes, ſweep 
the arch G H, and with the ſame radius in D deſcribe 
IK, to finiſh the oval. | R 


; 2. If the breadth only be given, draw two ſmal 
circles, with a radius of one fourth of ſuch breadth, ſo 


A. 


that their circumference may juſt touch each 2 


CD hi war SY + 


S' = 


er, 
and 
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and with the diſtance of their centers, and with one foot 
of the compaſſes in each center, ſtrike the little arches 
to interſe& each other in C and D, which ſhall be the 
centers of two other ſmall circles. of the ſame radius. 
Draw lines through the centers of all the circles, and in 
E, with the diſtance E G, ſweep the arch G AH, and 
in F, with the ſame diftance, ſweep IB K, and the oval 
will be finiſhed, | . 


3. But if both the length and breadth of the re- 


quired oval be given, as AB and C D, firſt lay down 


F 8 
AB, and biſect it in E, ſetting off the half of the given 
breadth each way from E, to C and D; take AE, viz, 
half AB, in your compaſſes, and with one foot in C or 
D fweep the arch F G, to cut the line AB in F and 
G. Fix two pins at F and G, and round them a filk 


thread, which may reach from F to C, and thence to 
G; if this be turned round a moveable pin, or a blagk 


lead pencil, it will deſcribe an exact oval. 


PROBLEM 
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| Pront.em IX. To make a line of chords, by the 
compaſſes alone, to any length required; ſuppoſe A B. 


As the full length of a line of chords is equal to 
go degrees, or the 4th part of any circle, of which 60 
degrees is the radius, or extent of the compaſſes for 
drawing that circle, it is always ſuppoſed that the given 
line is the radius of ſuch circle, which in this caſe is 
AB in the figure annexed. With this diſtance in your 
compaſſes, deleribe the arch of the ſemicircle B C D, 
and ereQ the perpendicular A C upon the center, firſt 
—_— DB through A to complete the ſemicircle, 
Then divide the arch B C into nine equal parts of, 10 
degrees each, and each of theſe into 10 parts, or ſingle 
degrees, and upon B as a center, with the ſeveral dif- 
tances, B 10, B 20, &c. ſweep the arches as in the 
figure, and the line B C, or FE, ſhall be the line of 
chords required. 2 
Note. That every circle is ſuppoſed to be divided 
into 360 equal parts, as the globe of the earth is, and 
each quarter is conſequently go degrees, and the ra- 
dius, or half diameter, is always 60; and each degree 
15 ſuppoſed again to be divided into 60 equal parts, 
called minutes. | 


PROBLEM - 
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POLEN X. To make a line of tangents, by the 
tompaſſes only, to any radius required; ſuppoſe A B, as 
in the laſt problem. | 7 OF 

; | „ | |; 1 


| | 1 
Having drawn the 7 . .. 
ſemicircle BC D, as in = 
the lafl problem, and 
divided it into two qua- 
drants, and alſo divided 
the arch BC into nine 
equal parts of 10 de- 
grees each, and alſo in- 
to ſingle degrees as be- | 
fore, raiſe a perpendi- 60 
cular upon the point B, i 4. 
and from A draw lines | £7 ye 
reſpectively through the | -: Fi 460 


* 


diviſions 10, 20 &c. till ol. 
tiey reach ſome part of 
the perpendicular line 18... f.,, „ „ „ | 
upon B; thus will it be 40 , , 8. 


12 IF, A 8 SN TR * 'F 
= 12 of 2 ' f 30 l 1 p, 56 
{ , N 20 botomech tp 1, £%, K.. 
4 fo DN 9 » e — * 45 


PronatM XI. To make a line of ſecants, by the 
5 Alone, to any radius, ſuppoſe A B, as be- 
ore. 


The line of tangents bug had, as in the laſt pro- 
blem, continue the perpendicular AC at pleaſure; 


then with one foot of the compaſſes in A, extend the 
| other 


(| 
3, * 
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other to 10, 20, 30. &c. on the tangent line, and there- 
with ſweep the arches 10, 10; 20, 20; zo, zo, &c, 
to ſhall AC continued be a line of ſecants to the ſaid 
radius, the diſtance A 10 being the ſecant of 10 degrees, 
A 30 of 20 degrees, and ſo of the reſt, 


 ProBiem XII. To make a line of fines, and alſo a 
line of {-mi-tangents, by the compaſſes, to any given 
radius, as AB in the preceding Problems. | 


The arch BC being divided, as in Prob. IX. count- 


ing from C, let fall the perpendiculars 10, 10; 20, 
20, andgo on, and the ling of fines will be had on the 


* 
* 
22 


— a 4 » Bia o2ocgd 
5 8 „%% : 1 : 5 


LEE 
radius AB. The line of {emi-tangents will de had on 
AC, by drawing lines from D to 10, 20, 30, &c. in 
the oppoſite arch; and counting the ſaid ſemi- tangents 
backward from 9go. 5 \ 


98 


Prontem XIII. To make a line of verſed ſines, by 
the compaſſes only, from a given radius, ſuppoſe AB 
as before. . N | 


Having drawn the line of ſines, as by che ſaſt pro- 
blem, let the center at A be called 90, and the diviſion 
at 10 be oe, and ſo on, that the end of the line B ſhall 
be 180; and by dividing DC into 90 equal parts, as 
the other, and letting fall perpendiculars to D A, the 
firſt diviſion from D is 10, the next 20, and fo on, 
till you come to A, which is 90, fo ſhall the hy 

line 
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line D A B be the verſed line of 180 degrees to the ra- 
dius AB. l | Js. 

Thus the ſeveral lines are obtained, uſually put upon 
plain ſcales, or ſectors, which are of the greateſt uſe in 
every branch of practical Mathematics. And thus much: 
may ſuffice for the Geometrical part; we ſhall now pro- 
ceed to Trigonometry, * 


Of Praix TrIGONOMETRY. 


HE doctrine of Plain Triangles, which confli- 
tutes Plain Trigonometry, is of the utmoſt 
utility. A plain triangle then conſiſts of three ſtrait 

ſides, as Fig. 1, *, 3, 4» rg, ll 5: 

of which are plain triangles, con- Fig. 2 

ſiting of three fides and three 
angles, of which Fig. 1. is alſo 
called an oblique-triangle, and 
hath all its ſides unequal. In like 
manner Fig. 2, hath all its fides 
equal, and is called an equila- 
teral triangle. Fig. 3 bath two 
of its ſides * the third be- 
ing greater or leſs, and is called an 
iſoſceles triangle. Fig. 4 is a 
right angled triangle, in which 
1 two of its fides muſt be perpen- 
A dicular to each other at their junc- 
$ tion, and may have all ns fides 
unequal, as Fig. 1, or the two' 
legs equal, 28 Fig. 3, but can 
never be ſumiliar to Fig. 2; alſo 
Fig. 5 is an obtuſe angled tri- 
angle, tlie largeſt angle being 
greater than that of Fig 4, or 
more than ge degrees, as a right 
angled — is always 8 
u. An acate angle is leis than 
90 degrees. 
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It muſtbe noted, that the three Fig. 4. 

angles of every plain triangle are B 

- Equal to two right angles; that | 

is, to twice go, or 180 degrees; 

ſo that if two of the angles are 

known, the third is known by 

ſubtracting the ſum of the other 

two. The quantity of any angle 

is obtained by Prob VI. of Ge- 

ometry; and other particulars, 

too numerous to be obſerved 

here, may be known under the Fig. 5 

heads of Geometry and Trigono 8 5 

, metry, in the laſt edition of Mr, 

Fenning*s Young Man's Book 

of Knowledge, page 240, and | 

forwards, and at page 270, &c. — 

will aiſo be found a ſutficient ex- 

planation of the nature of Lo- — 


_ nu 


garithms, highly neceſſary in D BE 2. 
operations 0 Trigonometry 5 ep 
Navigation, &c, m6] ; | 

If the learner is defirous of performing the ſame ope- Ts 
rations without the aſſiſtance of Log arithms, he may con- Sc 


ſult Mr. Turner's Treatiſe of Plain Trigonometry, to 
be had of the publiſhers of this Work. | 

We ſhall here preſent the reader with a few of the 7 
moſt uſeful and necꝰſſary Problems in right and oblique- Te 

angled triangles, and then paſs on to the dependent 


branches of ſcience. Ne 
| 0 \ to go 
3 _ N { : angle: 
., Of right angled Plain Triangles. 
£ d £ f z 
To reſolve any Problem relating to right-angled tri- A 
angles, it is neceſſary, beſides the right angle, to have Is 
two fides given, or an angle and a fide, to find the reſt; 80 
for as every triangle confiſts of three ſi es and three angles, LET 
one half muſt be given to find the other, in which one To 
fide muſt always — and the right l go 
degrees, is always given; The fides of every plain tri- * 
angle are in propertion to the fines of their opp- ſite hen 


angles, | 
PROBLEM 
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ProBLEM I. Given the fide A B, and the hypothe- 


nuſe A C, of the right-angled triangie A B C, to und 
BC, and allo the angles at A and C. 


Ac 
al 


2 


} | 


2. To find the angle C. 


As the hypothenuic AC, 540 , 2.732394 
Is to radius, or the angle at B, go? lo. ooooco 
So is the leg or ſide A B, 449 2.552246 

| | p 3; (re 2.652246 


To the ſive of the angle at C, 569 15⁵˖⸗ 9.919852 


Nete, That the complement of one of the acute angles 


to go, is equal to the other acute angle of every right- 
angled trianglè; therefore the angle at A will be 33* 45 


2. To find the fide BO. 


As radius, or the r- F i 2 26,00ab00: . 


Is to A C, its oppotne ſide, 540 2.732394 


So is the fine of the angle at A, 33* 45 9.74739 


„ 4 — 
Ä)·ĩĩ„ , 


To che leg or fide B C. 300 1 | 2.47713 3 


Note, That wh n the firſt term is radius, or the loga- | 


r1hm ſine of 90, the operation may be eaſily found by 
Addition, only leaving _ o in the index. 


PROBLEM 
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PaosLEM II. Given the hypothenuſe A C as before, 


and the leg or fide B C 300, to find the other leg AB, pt 
and the angles A and C. B 
1, For the angle C. 
As the hypothenuſe A C, 540 2.772394 
Is to radius or the angie at B, o. 10.000090 
So 1s the leg BC, 300 2.477121 0 
12.477121 | 
To the ſine of the angle at A, 33? 45 9.744727 a 
2. For the ſide A B. 
As radius 10.000000 


Is to the hypothenuſe A C, 540 
So is the fine of the angle C, 56® 15" 


2.732394 
9-919546 


To the fide A B, 449 2.65 2240 


PROBLEM III. Given the two legs A B and B C, 
as before, to find the hypothenuſe A Go and the angles 
/ at A and Gao 


1. For the angle at A. 


As the fide A B, 449 2.652246 
Is to radius ae 
So 1s the fide B C, 300 2.477121 

| 1 2-477 121 

| To the tangent of the angle A, 33* 45 9.824875 


2. For the hypothenuſe A C. 4.9 To 


As the ſine of the * A, 33? 45 9.744739 3 
Is to the ſide B C, 3oe 2.47712ʃ "I 
So is radius, or une of 90⁰ $©.000000 Soi 


12.477121 To 
2473238: 


To the hypothenuſe A C, 546 
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Prana IV. Given one of the acute angles, ſup- 


poſe C, as before, and the leg A B, to find the n leg 
B C, and the hy pothenuſe A C. 


1. To ſind BC 


As the ſine of the angle C. 8 15 9.919846 
5 Is to A B, 449 | 2.652246 
1 So is the ane of the oy A, 33" 455 * 144739 
12. 396985 
7 ToBC, 400 - 4477175 
2. To find the hypothenuſe A C. | 

As the fine of the angle C, 56* 15 9.919846 

1. to the fide A B, 449 2.652246 
So is radius, or the fins of ges _ 10.000000 

12.65 2246 

To the hypothenuſe AC, 540 he 2.732400 | 


Pros v. Given one of the acute angles, ſap- 


poſe C, as before, with the 8 AC, to find 
two legs. 


1. Tofind A B, 

As radius | 10.000000 

Is to the hypothenuſe A C, 540 2.732394 

So is the ſine of the angle C, 5618“ 9.919846 
To the leg or fide A B, 449 | 2.052240 

2. To find the perpendicular B C. 

As radius Io. ooo 

Is to the hypothenuſe A C, 54 2.732394 

So is the ſine of the angle A, 33* 45 9.744739 

To the perpendicular B C, 300 2.477133 


B bz Te 
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Theſe Problems, with their operations, will be abun 


dantly ſufficient for all the common purpoſes of Naviga- 
tion, Aftronomy, Dialliug, &c. fo far as they depend 
upon Plain Trigonometry ; but becauſe we have one 
uſefu: Problem for finding tae third fide of a right-angled 
triangle, when two of the fides are given, without 
findiig the acute angles, and as it is an exemplification 
of the Square-Rout, to which reference has been made, 
it is here added, 

 PronLem VI. Given two of the ſides of a right- 
angled triangle, to find che third fide, 


Rule, If both the legs are given, ſquare them ſingly, 
and extract the Square-Root of their ſum for the hy- 
pothenuſe ; but if the hypothenuſe be given, and one of 
the legs, ſquare them ſingly, and extract the Square- 
Root of their diff>rence for the other leg. 


Example 1. If the height of any fort or tower is 
known to be 40 feet, ard the breadth of a moat, fols, 
or ditch in front of it is 30 feet; of what length muſt 
be a ladder to reach from the oppoſite bank to the top of 
the tower ? NS — 


40 30 
40 "== 
1500 9 
Add goo 
2500060 Anſwer, 
285 . 
100) oo 


Exam? 


ditc 


certai 
at rig 
you c. 
angle 
will by 
object 
ang le, 
meaſu: 
as und 
Ration 


For 
triangle 
other th 
it is no 
any one 


ſupplem 


11 
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Example 2. If the height of the tower and length 
of the ladder be known, to find the breadth of the | 
ditCi, : | 


0 40 50 
40 50 
1600 2500 . 
| -1600 Sub, 


g00(30 Feet, Anſw. 
9 * * 


——ů— — 


60000 


In like manner, the height of the fort or tower may 
be found, by knowing the length of the ladder and 
breadth of the foſs. 


The diſtance of any place may alſo be found, though 
you cannot meaſure it, in the following manner: having 
fixed your firſt ſtation, and directed your eye to any 
certain point of your object, move backwards or forwards, 
at right angles, to the line pointing out ſuch object, till 
you can fee the object and your firſt tation making an : 
angle of 452; and then the diſtance of thoſe ſtations 
will be equal to the diſtance from the firſt ſtation to the 
object. But if you cannot ſee the object with that 
ang le, take the quantity of any other angle, which, by 
meafuring the diſtance of the two ſtations, and proceeding 
as under Problem IV. will give the diſtance of your fuſt 
Raiion from the object. 7 N 


Of oblique-angled Plain Triangles. 


For reſolving any Problem in an oblique-angled plain 
triangle, three things muſt always be known to find the 
other three; but one or more fides mult be given, though 
it is not alvays pnny for an angle to be known, If 
any one angle is obtuſe, or more than go?, take the 
ſupplement of it to 180 in the operation, 


B b 3 PROBLEM 
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 PaoBr em J. Given one fide AB of the oblique. 


. angled triangle AB C equal to 560, with the angle at tri 
A 45%, and the angle at B zo“, to find the ſides AC fin 
and B C. | 


4 
the 
or | 

1. For the fide AC. | 
As the S. of the angle C, 105? or 75 9.934544 ; 
Js to its oppoſite fide A B. 560® 2.748188 I 
So is the 8. of tie angle B, 30? 9.698970 8 
| | 12.447158 
To the fide A C, 290 2.462214 T 
Nete, That as the three angles of every plain tri. p 
angle, whether right angled or oblique, are equal to the x 
180%, conſeque tly as the angles. A and B are both equal the { 
to 759, the angle C mult be 1059, and its complement to 
150 equa! to 75%. | 1 
2. For h file BC. * 
As the S. of the angle C, 105 or 750% 9.984944 = 
Is to its oppoſite fide A B, 560 2.748188 ” 


So is the 8. of the angle A, 45? 9.840453 


— — — 


12.697671 


To the fide BC, 40 4.61272 


PROBLEY 
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Paostgu II. Given the ſides A C and B C of the 
| triangle A B C, with the angle A, oppoſite to B C, to 
| find the angles B and C, and the fide A B. 


1. For the angle 8. | 
As the fide BC, 410 2.612784 


— — —— --—— 


Is to the S. of its oppoſite angle A, 45* 9.849485 


So is the fide A C, _ —— 

12.311883 

Io its oppoſite angle B, 30? | 9.699099 

1 | 
B Note, That the ſum of the angles A and B being 755, 
the complement to 180 or 105 muſt be the third angle, 
or the angle at C. 
2. For the fide AB. 

44 As the S. of the angle A, 455 | 9.849485 
8 Is to the fide B C, 410 2.612784 

7⁰ So is the S. of the angle C, 105? or * 9984944 

58 | I 2. 5977 28 


— — — 


To the fide AB, 560 1.748243 


ProBLEM III. Given the fides AC and BC, with 
the angle C included, to find the angles A and B-and 
the fide A B. 4 


To find the angles. 


As the ſum of the two fides AC and BC, 
9 z, 2. 345098 
— 
944 Is to their difference, 120 2.079181 ' 
So is the tangent of half the ſum of the 38 
— angles required, or 37? 30 | * 
14 ; 


1 5 the tangent of half their difference, ! 9.119063, 
which — ſubtracted from the half ſum, wil leave 
300 for the leſſer, angle; and as the fide A C is leaſt, is 

| cConſequently 
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conſequently the meaſure of its oppoſite angle B. Add 
this to the angle C, and the ſum taken from 180 will 
leave 452 for che angle A. bY 
Note, That the leaſt angle ſhould always be found firſt; 
becauſe if either of the angles required is obtuſe, the 
ſum of theſe two taken from 180 will leave the greater 
of the angles required, without the potſibil:ty of miſtake, 
Having found the angles, the fide A B may be found 
by the preceding Problem, 


Paoniem IV. Given the three fides of an oblique 
angled plain triangle, to find any of the angles, 


EE EE SWEAR wryY 
7 


It will be neceſſary to divide the greateſt fide A B 
into two parts, by a perpendicular C D let fall from 
C, and then you will have two right angled triangles 
ACD and BCD, with which proceed thus: 


As the fide A B, 560 2.748183 
Is to the fum of the other two fades, yoo 2 845098 
So is their difference, 120 2.079181 

4.624279 


"Y = po" Se of the ſegments of — 2.17601 
If this be ſubtracted from 560, the whole baſe, half 
the remainder will be 205, or the ſegment AD. Alſo 


if it be added to 560, half the ſum will be 358, equal 
to D B. Then you will have two right-angled plain 


triangles, of which the baſes and hypothenuſe are given, 
| to 


- — 
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to find the angle A or B, and conſequently the angle C, 
by Problem II. of right-angled plain triangles already 
given. | — , K 


GEOGRAPHY, 


HE ſcience that teaches and explains the nature and 
properties of the earth, as to its figure, place, 
magnitude, motions, celeſtial appearances, &c, with the 
various lines, real or imaginary on its ſurface. Geography 
is diſlinguiſhed from Coſmography, as a part from the 
whole; this latter conſidering the whole viſible world, 
both heaven and earth ; and from Topography and Cho- 
rography it is diſtinguiſhed as the whole from a part. 
As our limits will not admit of a copious illuſtration, 
the ſtudent is here preſented with a few ſhort and plain 
leſſons, relative to the underſtanding of maps, &c. fo. 
generally uſeful to mankind, 8 


Maps are defigned to point out by inſpection the diſ. 
tance and ſituation of different countries and kingdoms, or 
of different diviſions, diſtricts, or places in the ſame 
countries ar kingdoms. Charts in like manner are uſed 
to point out the ſame things upon the ſeas, or the ſituation 
of different ports on the 2 coaſt; and ſerve to ſhew the 
diſtance of ports from each other, either on the coaſts of 
the ſame kingdom, or thoſe of greater diſtance. | 

All maps and charts ſhould be fo laid down, that the 
northern countries or places may appear towards the top, 
and places and countries ſouthward towards the bottom of 
your paper or draught ; and conſequently ſuch as lay eaſt- 
ward muſt be fituated on the right-hand, and thoſe weſt- 
ward on the left. | | | 

In all caſes where maps and charts are not laid down 
exactly in this manner, a circular figure, repreſenting a 
compaſs, having a fleur-de-lis to point out the true 
northerly direction, is always placed in ſome vacant part 
of all modern maps. Thoſe which are truly drawn, 
(agreeable to the general method) are ſometimes deco- 
rated with one or more of theſe compaſſes ſo ſupplied. 


LESSON 


. 
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LESSON II. 


All places which lay in a line exactly eaſt and weſt of 
each other, are ſaid to be in the ſame latitude, and thoſe 
which are exactly north and ſouth, in the ſame longitude, 

Latitude is the diſtance of any place from an imaginary 
circle which is ſuppoſed to ſurround the earth and ſeas, 
called the Equator, and is ſouth or north according to its 
direction from that circle. The Equator, ſometimes 


called The Eguinoctial Line, and by ſeamen fimply The 
Line, is in the higheſt part of the globe, and equally 


diſtant from two points on its ſurface, called the North 
and South Poles, on which, as an axis, the earth turns 
round every 24 hours; which rotation occaſions thoſe 
different appearances of riſing and ſetting of the ſun, daily 
experienced by all the inhabitants between the Tropics“. 


Longitude is the diſtance of any place from another 


given place, whether eaſt or weſt. 

All places, therefore, which-do not lay directly north 
and ſouth, differ from each other in longitude, as thoſe 
which are not in a line directly eaſt and weſt differ in 
latitude ; conſequently thoſe which are not exactly ſituated 
from each other in either direction, differ in both. 

Places which are exactly north and ſouth are ſaid to lie 
on the ſame meridian, becauſe they have mid-day, or 
12 o'Clock, at the ſame time; but there are as many 
different meridians as there are places in the world 
differing in longitude, every point having its proper 
meridian, the two poles on:y excepted, where all thoſe 
meridians unite as a center, 
Maps are to be recommended as the readieſt method 
of learning Geography ; there utility at leaft cannot be 
denied. "Theſe are generally delineated_for ſome parti- 
cular meridian; and ſuch as are printed for England, 
Scotland, Ireland, or the Britith iſles, commonly reckon 
the longitude from London, or that line which is ſup oſed 
when drawn from pole to pole to paſs through London, 
Moſt foreign maps, particularly thoſe printed for France, 
or other parts of the continent of Europe, and in general 


What the tropics are, with other imaginary circles, not here 
explained, may be ſeen in Mr. Fenning's Young Man's Book of 
Knowledge, and his Uſe ot the Globes. For a general knowledge 
of maps, the preſent deſcriptiva will be ſufficient. | for 

— 07 
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for the four quarters of the world, have there firſt meridian 
drawn through Ferro, the moſt weſterly iſland of the 
| Canaries. Maps of the world, efpecially ſuch as are 
projected in two hemiſpheres on the plane of the general 
meridian, are moſtly drawn in this manner; and by this 
method the three quarters of Europe, Aſia, and Africa, 
are entirely comprehended in one of them, and that of 


America in the other. — So much for the outlines. 
LESSON III. 


ö 

| 

In proceeding to the particulars, it muſt be obſerved, 
. that the latitude of places is moſtly marked in degrees 
1 and minutes on the weſt and eaſt ſides of our maps, as the 
; longitude is on the north and ſouth limits; but this is 
/ ſometimes given in honrs and minutes of time, to ſhew 
; the diffefence of time in which the ſun appears reſpectively 
2 on the meridians of thoſe places. In maps of counties, 
h or ſmall diſtricts of countries, which include only a ſmall 
: compaſs, a ſcale-* is frequently introduced to ſhew the 
5 diſtance of. places in miles, &c, and the marginal re- 


ferences are ſometimes omitred, 

The diſtance from the equator to the poles is divided 
into 9o degrees, aud each degree is ſubdivided into 60 
minutes, or geographical miles, each being nearly one. 
ſixth more than an Engliſh ſtatute mile. By this diviſion, 


14 the whole circle of the — contains 360 degrees, into 
which every circle is ſuppoſed to be divided; and the 
50 ſituation of places betwixt the equator and the poles, each 
mm way, is determined by the degrees and minates of diſtance 
4 from the part of the equator neareſt ſuch place, being 
be that which lies on the ſame meridian. This is what 
- — the latitude. The longitude is divided each 
1 way from ſome particular meridian, for which the map is 
we conſtructed, into 180 degrees eaſt or weſt; but theſe. 
100 degrees are very unequal, for although at the equator they 
” are the ſame as thoſe of the latitude, they gradually 
"= decreaſe towards each pole, where the different meridian 
ce, | PD = 
ral * When this ſcale is omitted, as may frequently be the caſe in 
provincial maps, or maps of counties, travelling pocket maps, &c. . 
here the deficiency is ſupplied commonly by laying down the diſtances in 
* the body of ſuch maps regularly between the ſeveral towns or places 
e 


of note, Many of our maps of England have been printed in this 
Manner. a ä 5 : 


- - 
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lines terminate, and where conſequently there 15 no ſuch 
thing as longitude, Hence it is, that in large maps, 
which include a conſiderable extent of earth ur ſea, the 
parallels of latitude and longitude, generally drawn 
through every 10 degrees, always appear curvilinear, a 
they are deſcribed on globes, | ; 
We are next to conſider the fituation of remarkable 
places, with their bearing and diſtance from each other, 
For this purpoſe, the nature of provincial maps, or maps 
of counties and ſmall diftrifts, ſhould be fully underſtood ; 
the latitude of the principal city or town it contains ſhould 
be exactly known as the baſis or foundation, and us 
longitude, if any, from ſome known cuſtomary meridian. 
Having then conſidered the bearing and diſtance of any 
other cities, boroughs, or market towns therein contained, 
it will be eaſy to find the particular ſituation of any 
ſmaller town or village, and the exact place of the map 
on which it is or ought to be delineated. And thus much 
may ſuffice for the nature of ſmall maps. 


L ESS ON IV. 


In treating of larger maps, we ſhall begin with thoſe 
which only extend to any one particular ſtate or king- 
dom. The firſt object, as before in provincial maps, is 
to find out the principal city or town in each diſtri, 
diviſion, or county, and the ſituation and extent of each 
particular diſtrict. 1 

To illuſtrate this, let the counties of England ſupply 
the ſtudent with ſuitable obſervations. The latitude of 
London, the metropolis of the kingdom, being known, 
and the firſt meridian being ſuppoſed to pals through it, 
from which the longitude is to be reckened, confider the 
ſituation. of the ſeveral counties; thoſe upon the ſea 
coaſt are the firſt which ſhould merit our notice, with 
their bearing and diſtance from the capital of the king- 
dom. The extent of each in length and breadth fhould 
be attended to, with the counties bordering upon them, 
whether coaſt-ways or inland, and on what fide they are 
ſituated. Inland counties, which are ſeparated from the 
ſea, ſhould be compared with the counties that ſurround 
them; and the diſtance of the ſeveral cities or county 
towns from each other, with their relative ſituation, 
ſhould be obſerved. By conſidering the ſituation of the 


ſeveral 


genera! 
of the1 
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ſeveral counties bordering on the capital or. metropolis of 
the kingdom after the ſame manner, the general ſtate of © 
all the counties in the kingdom wilitbe attained. | 

Tneſe obſervations muſt be e quahy true in examiuing 
the maps of any other kingdom or ſtate, The ſame me- 
thad/ muſt be purſued in order to a general knowledge of 
the nature of ſuch kingdom or ſtate. No perſon can. be: 
at a loſs to underſtand the maps of any kingdom or 
country, after paying à due attention to theſe remarks; 
and the ſeveral diſtricts and diviſions into which ſuck 

country is divided, muſt in like manner be as oertainly 
known | | 

Diſſection of maps has been much recommended, as 
of ſmgular advantage towards attaining a proper know- 
ledge of their nature and uſe. A few general remarks: 
may be made on this ſpecies or mode of: inſtruction, as 
tending to facilitate the knowledge of maps. 

All maps are or ought: to be ſo conſtructed, that, 
when divi into fragments ar parcels, the names of 
places may for tne moſt part appear in a proper poſition, ' 
when the moſt northerly-places-are towards the top, or at 
the fartheſt diſtance from the eye. Hence the poſition off - 
the ſeveral parts will become obvious from the preceding 
obſervations. Some particular place ſhould: be here no- 
ticed alſo as the baſis of the reſt, and the center, as it 
were, of every: other leſs diſtinguiſhed town or village, 
from whence the reſpective direction muſt be made. Thus: 
will every diſtinct part adjoining be neceſſarily and una- 
voidahly evident, and the knowledge of the fituation of 
any remarkable city, town, or village muſt be certain; 
the ſtudent : is thus naturally directed in the attainment of 
uſeful knowledge, and inienſibly ſurprized into an ac- 


D iſſection of: ſmall maps, as thoſe of counties into their ſexeral 
hundreds, tythings, wapontakes, lathe, or other ſubdivifions, by. 
whatever names or titles. they, are called or diſtinguiched, are not 
generally to he approved of. owever neceſſary the knowledge 
of theſe may be w th reſpect to the. internal police of the kingdom 
in a civil ſente, as being anciently eſtabliſhed, they are ſeldom of 
importance ſufficienty hen con ſideted in relation to the geography. 
al modern ties, to become the, ſukjecs of general ſtudy. 1 he 
maps oh kingdquing may be diſſected into their ſeveral counties or pro- 
ces, and thoſe of the different quarters of the world into their 
ſeverabkingdome4- in other caſes, the ſtudent may uſe this method or 
"vt, as. he thinks. beft, as I do not preſume either to recommend or 
coudemn it, 1 a | - 
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quaintance with that which preſented at a diſtance the moſt 


unfriendly and forbidding aſpect. The ſame method, if 


regularly purſued through each diviſion, province, or dif. 
trict, will readily direct to the uſe of the moſt complicated 


and extenſive map, in this diſſected ſtate, and give to 


* 


each city, town, or village, its proper place and ſituation 
in the general deſcription. | 


L ESSON v. 


A few things remain to be remarked of the maps of 
counties and ſmall diſtricts, which may not be wholly 
unworthy our attention. The ſeveral ſubdiviſions into 
which theſe limited and confined maps are ſeparated 
ſhould be particularly noted, and the various names and 
characteriſtics by which they are reſpectively diſtinguiſned 
carefully obſerved. I have before hinted, : that their 
extent and fituation ſhould alſo be remarked; and the 
Places molt worthy of regard in the ſeveral diſtricts fixed 
on the memory, But this particular information ſhould 
not be conſidered as abſolutely neceſſary in all caſes ; for 
eneral purpoſes, a general acquaintance will commonly 
uffice ; and it is enly in order to a perfect acquaintance 
with every thing relating to them, and where the moſt 
circumſtantial knowledge of tiie geography of any par- 


ticular county is adviſable, that this method is neceſſary 
hoe tate 


to be recommended. 
Another thing remarkable in a good map of a county, 
is an accurate repreſentation of mountains, foreſts, parks, 
chaſes, and other noted places it includes. From hence, 
and by an accurate attention to the number, ſize, and 
courſe of the rivers: it contains, a general idea may be 
formed of the face of a county, To this knowledge 
ſhould be added a due attention to ſome comprehenſive 
deſcription of ſuch county, the careful peruſal of which, 
and a regular application to the map of ſuch county 
reſpectively, will enable any perſon of tolerable capacity 
to join in almoſt any converſation relating to the general 
ſtate of ſuch county. What would render theſe parti- 


© cular objects the more ftriking, is to diſtinguiſh each of 


them by ſome ſlight colour peculiar to itſelf, and cha- 
raQteriſtic of its nature, if neceſſary 3 but this is too 
frequently neglected in the beſt maps, and ſuch. as are 
ſold in the ſhops as coloured. Hence it would wan 

- able 


requi 
readil 
alway 
obſern 
able i 
On 
As inc] 
times 
and ſe 
whethe 
countr 
noted, 
ſuch. a 
ſidered 
Circum 
ſuch re 
Poſſible 


r 


UNIVERSAL COMPANION. 29 


able for perſons of ingenuity to buy their maps. plain, 
and to colour them according to the directions which will 


be hereaſter given; the ſingular advantage of which 5 


improyement muſt be obyious, | eſpecially. if done as 
already intimated, | 5 | 


In theſe, we may obſerve, that a due attention to par- 


ticular cities and towns, or other places of note or 


eminence, may be included. To diftinguiſk theſe by 


ſome. charaQeriſtic colour, muſt be highly proper and 
adviſable ; but this matter is very ſeldom attended to. 
They ſtrike the eye at the firſt glance, and the beauty of 
maps, as well as their utility, is greatly improved by a 


proper attention to ſuch minutiz, 


* 


LESSON VI. A 


. Having ſufficiently diſcuſſed the nature of maps on a 
ſmaller ſcale, we may naturally proceed to ſuch as are 
larger and more comprehenſive. What has been ſaid of 
the different counties ar diviſions in the ſame ſtate or 
kingdom, will equally apply to ſuch as include ſeveral 
ſtates or kingdoms. By attending to the ſituation and 
extent of each, the capital or principal cities of the 


ſeveral kingdoms or ſtates, with. their direction to, and 


diſtance from each other, every part of the knowledge 
requiſite to a 4 acquaintance with them may be 
readily obtained. And as the latitude and longitude are 
always expreſſed in the margin of ſuch larger maps, the 
obſervations already made will be alſo eſſentially ſervice- 
able in this ſtage of our enquiries. 
One thing more muſt be obſerved of ſuch large maps 
as include ſeveral provinces or kingdoms, which is ſome- 
times alſo to be ſeen in ſmaller maps. The ſeveral lakes 


and ſeas, gulphs, and. other remarkable appearances, 


whether. wholly inland, and in the interior parts of a 
country, or adjoining. to, the ſea, ſhould be carefully 
noted, and the particular. provinces or ſtates in which 
ſuch. appearances are found, ſhould. be attentively con- 
ſidered. Thus, by a due obſervation of the ſeveral 
circumſtances found in maps, and a careful attention to 
ſuch remarks as have here been laid down, it is ſcarce 
poſſible for any perſon of common ingenuity or applica- 
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uaintance with that which preſented at a diſtance the moſt 


. unfriendly and forbidding aſpect. The fame method, if 
regularly purſued through each diviſion, province, or dif. be 
trict, will readily direct to the uſe of the moſt complicated im 
and extenſive map, in this diſſected ſtate, and give to alre 
each eity, town, or village, its proper place and ſituation 0 | 
in the general deſcription. | tict 
g = | 1 6 1 em 
don er _ 
A few things remain, to be remarked of the maps of The 
counties and ſmall diſtricts, which may not be wholly map 
unworthy our attention. The. ſeveral fubdiviſtons into Prop 
which theſe limited and confined maps are ſeparated 
ſhould be particularly noted, and the various names and 
characteriſtics by which they are reſpectively diſtinguiſhed 
carefully obſerved. I have before hinted, : that their 2 2 
extent and ſituation ſhould alſo be remarked, and the 22 
places moſt worthy of regard in the ſeveral diſtricts fixed ſmall 
on the memory, But this particular information ſhould large 
not be conſidered as abſolutely neceſſary in all caſes ; for the 
eneral purpoſes, a general acquaintance will commonly king 
uffice ; and it is enly in order to a perfect acquaintance ſtates 
with every thing relating to them, and where the moſt exten 
circumſtantial knowledge of tie geography of any par- ſever; 
ticular county is adviſable, that this method is neceſſary diſtan 
to be recommendec. | Lions, ih Tequit 
Another thing remarkable in a good map of a county, readil 
is an accurate repreſentation of mountains, foreſts, parks, alwa 
chaſes, and other noted places it includes. From hence, obſery 
and by an accurate attention to the number, ſize, and able 11 
courſe of the rivers it contains, a general idea may be On 
formed of the face of a county. To this knowledge as incl 
ſhonld be added a due attention to ſome comprehenſive times ; 
deſcription of ſuch county, the careful peruſal of which, and ſe 
and a regular application to the map of ſuch county whethe 
- reſpectively, will evable any perſon of tolerable capacity countt. 
to join in almoſt any converſation relating to the general noted, 
ſtate of ſuch county. What would render theſe parti- ſuch. a 
© cular objects the more ſtriking, is to diſtinguiſh each of ſidered 
Circuyn 


them by ſome ſlight colour peculiar to itſelf, and cha- 
rateriſtic of its nature, if neceſſary ; but this. is too 
frequently neglected in the beſt maps, and ſuch. as are 
ſold in the ſhops as coloured. Hence it would * 
2 ' able 


ſuch re 


Poſſible 
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able for perſons of ingenuity to buy their maps. plain, 
and to colour them according to the directions which will 
be hereaſter given; the ſingular advantage of which 
improgement muſt be obvious, eſpecially if done as 
already intimated. bs l | | 
In theſe, we may obſerve, that a due attention to par- 
ticular cities and towns, or other places of note or 
eminence, may be included. To diſtinguiſh theſe by 
ſome. characteriſtic colour, muſt be highly proper and 
adviſable ; but this matter is very ſeldom attended to. 
They ſtrike the eye at the firſt glance, and the beauty of 
maps, as well as their utility, is greatly improved by a 
proper attention to ſuch minutiæ. ao: 1 30 


* 


L ESSO N VI. 


7 Having ſufficiently diſcuſſed the nature of maps on a 


ſmaller ſcale, we may naturally proceed to ſuch as are 
larger and more comprehenſive. What has been ſaid of 
the different counties ar diviſions in the ſame ſtate or 
kingdom, will equally apply ta ſuch as include ſeveral 
ſtates or kingdoms. By attending to the ſituation and 
extent of each, the capital or principal cities of the 
ſeveral kingdoms or ſtates, with. their direction to, and 
diſtance from each other, every part of the knowledge 
requiſite to a general acquaintance with them may be 
readily obtained. And as the latitude and longitude are 
always expreſſed in the margin of ſuch larger maps, the 
obſervations already made will be alſo eſſentially ſervice- 
able in this ſtage of our enquiries. | 
One thing more muſt be obſerved of ſuch large maps 
as include ſeveral provinces or kingdoms, which is ſome- 
times alſo to be ſeen in ſmaller maps. The ſeveral lakes 


and ſeas, gulphs, and other remarkable appearances, 


whether wholly inland, and in the interior parts of a 
country, or. adjoining, to the ſea, ſhould be carefully 
noted, and the particular provinces or ſtates in which 
ſuch. appearances are found, ſhould. be attentively con- 
ſidered. Thus, by. a due: obſervation of the ſeveral 
circumſtances found in maps, and a careful attention to 
ſuch remarks as have here been laid down, it is ſcarce 
poſſible for any perſon of common ingenuity or applica- 
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tion to miſtake-in any thing relating to the knowledge of 
the true nature of maps. 8 . 
B! ſuch an orderly and regular progreffion from 
country to country, and from kingdom to kingdom, 
it cannot be doubted that the reſult of our labour and 
iry muſt be ſuch, as amply to reward our trouble 
and attention to matters of ſuch great importance to 
feience. And in this manner it will not be difficult to 
underſtand the maps of the feur general quarters of the 
world, Europe, Aſia, Africa, and America, Theſe 
being properly and carefully attended to, we may pro- 
&ced to a knowledge of maps of the wond, as commonly 
delineated on two hemiſpheres, or apparent circles, 
(already alluded to in Leſſon II.) though ja reality they 
are intended to repreſent two ſemi-globes. Thus the 
ſituation of each of theſe general quarters appears at 
once to the eye; and the comparative extent and ſize of 
them, with reſpect to each other, becomes plain and 
obvious. Theſe will greatly expedite the knowledge of 
"Geogtaphy as a ſcience, to which I ſhould now proceed; 
but becauſe this is ſo largely treated in Mr. Fenning's 
Uſe of the Globes, and in the laſt edition of his Towng 
Man's Book of Knowledge, juſt printed, as well as in the 
Reb. Me. Turner's New and Laß Introduction to Uni- 
verſal Geography, 1 ſhall proceed to treat, in the next 


place, of Navigation. 


Of NAYVIGATTON. 


FT is unneceſſary, and indeed impracticable, within 
I. our narrow limits, to give a hiſtory of Navigation, 
or the degrees of perfection it arrived to in different 
ages from its firſt rude ſtate. As it is known to con ſiſt 
iu the art or management of conducting a ſhip from one 
port to another, we ſhäall conſider it as depending on 
Geometry and Trigonometry, and but briefly touch 
upon ſome uſeful matters relating to it. * 

It has been obſerved, under our Geographical leſſons, 
that the miles contained in a degree of longitude are 
variable, and diminiſh gradually in number as the dil- 

| - tance 
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to the examples hereafter given. We. ſhall 


for this work 
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tance from the equator or the increaſe ; | 
young | ſtudent is deſired to OD nods, 

ence to infer the utility of ſuch notes as will | 


him with a table of geographical mi 
degree of longitude = 2 — — 
3 which, though commonly given under 
en Y, may be applied to the purpoſes of Navigation | 
with great advantage, and has been purpoſely crete 
X. A 1 en A 3 0 6 
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As the three principal branches of Navigation, Plain 
Sailing, Mercator's Sailing, and Circular Sailing, are 
treated of and explained in the Book of Knowledge, I 
ſhall briefly ſtate the method of Middle Latitude Sailing, - 
ia a way not generally noticed, for which the preceding 
table has been given. | 


— 


O Sailing by Miadle Latitude. 


| By Middle Latitude Sailing we underſtand the degree, 
&c. of latitude exactly in the Middle between the latitude 
failed from and the place the ſhip is now in. The uſe to 
be made of this is, to find out the difference of longitude 
by the departure, which, though not ſtrictly true, becauſe 
the miles contained in a degree of longitude on the dif- 
ferent parallels do not dimimſh. equally, is generally near 
enough for practice. | 


PaOBLEM I. Tf a ſhip fails towards the ſouth-weſt, 
upon a courſe which makes an angle with the meridian 
of 30 degrees, to the diſtance of 100 miles, what is 
her difference of latitude and longitude, and what la- 
titude is ſhe now in, ſuppoſing her to ſet out from 45 deg, 
30 min. | 

1. For the difference of latitude, fay, as radius or 
the 8. of 9o deg. is to the diſtance failed, 100 miles, fo. 
is the C. S. of the angle of the courſe, 30 deg. to the dif- 
&rence of latitude, | 


2. Then for the difference of longitude, ſay firſt for the 
departure, as radius is to the diſtance failed, ſo is the S. of 
the angle of the courſe to the departure, | 
3. Take half the difference of latitude, and ſubtract 
it from the latitade given by the queſtion, and it will 
leave the middle latitude. . Find by the above table 
how many miles are contained in a degree of longitude 
for parallel of latitude, by which divide the + wan 
ture, and the, quotient will give the degrees, &c. of 
longitude, to be added or ſubtracted as oecaſion re- 
quires. F 1 . 


Note 1. -By: the above proportions; the difference of 
latitude will be 86.60, or £6 min, 36 ſec. and conſe- 
; | Ry quently 
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quently the latitude the ſhip is now, in, muſt be 44 deg. ha 
and above 3 min. the departure is 50, and the miles con- min 
tained in a degree on the parallel of 44 deg. 47 min. or the 
the middle latitude arc 4.2.59, and the difference of lon- | 
gitude will thereiore be 70.4. If then the longitude 7 
= London before was 5 deg. 35 0. welt, the fere 
difference of longitude added, as the ſhip failed towards 5nfal 
the weſt, will make the longitude the ſhip is now in ſubt 
to be 6 deg. 35 min.; but if the ſhip had been in 1 
eaſt longitude, the difference of longitude muſt have "of N 
been ſubtracted. | *obſe1 
Note 2. The number of miles contained in a degree gituc 
on any parallel of middle latitude is found by this pro- nece! 


107, as radius or the S. of go deg. is to the C. 8. p 
Ee middis latitude, ſo is the the 8.5 of half a deg. or 30 hy 
min. to the number of miles contained in half a degree ee 
of longitude on chat parallel, which double for the aue 
miles in a degree; then for the whole difference of The 


longitude, whether greater or leis than a degree, ſay, of th 
the Rule of Three, as the laſt found number comp 
is to 60, ſo is the departure to the whole difference of for thi 


ProBLEmM II. If the ſame ſhip, when in latitude 44 
deg. 3 min. north, and 6 deg. 33 min. weſt longitude, 
ſails 100 miles more on a courſe betwixt the ſouth and 
eaſt, which makes an angle with the meridian of 15 
degrees, what latitude and longitude will ſhe then be 
in ? | e | | | 

FTFTFHor the Difference of Latitude, 

As radius is to the diſtance failed, fo is the C. S. of the 


angle of the courſe to the difference of latitude, which in calcula 
this caſe is 96.59, or 97 minutes nearly, which ſubtracted 17 A 
from 44 deg. 3 min. will leave 42 deg. 26 min. for the « * 
latitude the ſhip is now in. eee e Pd uy 
For the Departure and Difference of Longitude, him in 

As radius is to the diſtance, ſo is the S. of the angle the con 
of the courſe. to the departure, 25.87 miles. Then Wi and. en 
having found the middle latitude, as directed under the Wi beauty 
laſt Problem, and the miles contained in a degree of works. 
longicude on. that parallel, find the whole difference ot The 
longitude, as before, which will be 35.5 min.; and as its 

; e 
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the ſhip failed towards the eaſt, ſubtract it from 6 deg. 30 
min, and the remaiuder 6 deg. will give the longitude of 
the ſhip. - | | 


Note, If the hip had been in eaft, longitude, the dif- 
: ference of longitude muſt have been added. It is an 
$ infallible rule to add eaſt to eaſt and weſt to weſt, but to 
n ſubtract eaſt from weſt and weſt from eait. 
n Theſe two examples are ſufficient to ſhew the nature 
2 of Navigation. Before a perſon is qualified to make an 
obſervation, and thereby to correct his latitude and lon- 
e gitude vy calculation from the log, which is often 
J neceſjſaiy on acconnt of currents, the ſhip's lee Way, 
. ard other cauſes known to feamen, which make fach 
E caleulations vary from truth, it will be neceſſary to be 
e more fully acquainted with theſe matters by regular 
ie inſtruction af iy than our narrow limits wit rmit. 
of The Editor is preparing for the preſs a fmall work 
55 of this nature, which will comprehend in a ſin all 
er compaſs all the knowledge generally neceſſary and uſeful 
of for the practical navigator. It is neceſſary now to proceed 


to Astronomy. 
. 
e, | | 
nd | K ASTRONOMY. 
T EAVING the confined track purſued by the 
writers of former Companions, I ſhall neither 
* limit my obſervations on this ſublime ſcience to a few 


calculations only of ſome uſeful matters, or merely to 
dec give a theory of the planetary ſyſtem. I propoſe, in 
the ſhort method, to treat of both, as equally neceſſary 
to direct our ſtudent into the knowledge of creation's 
wonders; to ſtartle and amaze him, but not to leave 
him in Egyptian darkneſs; to lead him by the hand to 
the contemplation of the ſtarry heavens, and to expand 
nen Bi and enlarge the (faculties of his mind to perceive the 
beauty and harmony of the Almighty!s ſtupendous 
e of WI works. | 
e i The Solar Syſtem, or that which regards the Sun 
| 3 BY as its center, conſiſts of ſeven planets, each — g 
. Su 
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their light and heat from the Sun; ſome of theſe being 
attended by one or more moons, which regard their 
reſpective planet as à center, and revolve round the 
Sun alſo with it. Each of theſe ſhall be conſidered 
briefly in their order, firſt premifing .a few words re- 
ſpecting the Sun, and proceeding from the planet neareſt 
to him to that which is moſt remote; and obſerving that 
every planet moves in an orbit round the Sun nearly, 
though not exachy, circular, ſubject to this invariable 
law, that the mean. diflance is in proportion as the cube 
of ſuch diſtance to the ſquare of its time in revolving 
round the Sun. | , 


The. Sun is now almoſt univerſally confidered as a 
very large body of fire, which gives light and heat to 
all the planets, with their ſatellites, in the ſolar. ſyſtem; 
and for this reaſon it is placed in the center, having no 
other motion than a periodical one round its own axis in 
about 25 days and a quarter. Its diameter by calcula- 
tion „ is 970967 miles, its circumference. 3050390 
miles, its tr 10 29618280271 30 ſquare miles, and 
its magnitude or bulk will be above 479306212336 


millions, or more than 479306 millions of millions of 


ſolid miles, a number almoſt ſurpaſſing belief, did not 
the Jaws and proportions of diſtant bodies confirm it, 
It needs only to be remarked farther, that Mercury is 
the planet neareſt the Sun, then Venus, after that the 
Earth with the Moon, after that Mars, then Jupiter, 
then Saturn, and laſt of all, for the honour of the pre- 
ſent age and the preſent reigning prince in this king- 
dom, the Georgium Sidus has been diſcovered, at 2 


As this calculation may be conſidered by ſome as too great, 
a method is obvious for correcting it. Havipg nicely meaſured the 
Sean's apparent diameter in minutes, &c. of a degree, by a good 
micrometef (an inſtrument peculiarly calculated for taking the 
diameters of ſtars or planeis) the diameter in miles is eaſily found 
by this proportion; as the horizontal parallax of the ſtar or planet, 
in its toweſt denomination, is to the Earth's diameter in miles, 
ſo is the apparent ſemi-diameter of ſuch ſtar or planet, to i 
diameter in miles. This proportion, when the Sun's paraliax !! 
taken at 8” 39”, and his ſemi-diameter at 161 13”, will make the 
Sun's diameter to be 896509 miles; and this is much more than 
has been generally ſuppoſed, - | 1 2 

Fs e diſtanet 
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diſtance very remote, of which more will be ſaid pre- 
ſently. I ſhall begin with thoſe neareſt to the Sun, as 
propoſed. ” | * | % 


At the diſtance of 37 millions of miles nearly from 
the Sun we find the orbit of Mercury. He moves 
round the Sun in the ſpace of 87 days 23 hours and 16 
minutes, his diameter being about 3000 miles, his 
circumference 9425, and his magnitude more than 
14137 millions of miles, His greateſt elongation from 
the Sun never appears to us to be much more than 
27; hence he is ſeldom ſeen by the naked eye, but 
whenever he is viſible, appears of a very bright red 


a colour. His light from the Sun is above ſix times 
to ſtronger than ours at the Earth, and conſequently the 
1; heat proportionally intenſe. 

no | C4 +144 a 

in Varus is ſituate at a diſtance from the Sun, though 
ar not ſo near as Mercury, yet nearer than the Earth; 
90 and the light and heat ſhe receives from him are nearly 


nd double to that received upon our Earth. She appears 


36 of a-yellowiſh white, and moves round the Sun in her 
of orbit in 224 days 16 hours 49 minutes, at a mean. dif. 
not tance of nearly 69 millions of miles. Her diameter is 


9330 miles, ber circumference 29311 miles, and her 
magnitude in ſolid miles about 425250 millions of miles, 
Some aſtronomers have ſuppoſed her, to have a ſatellite, 
or attendant moon moving round her, at the diſtance 
of three-fifths of her diameter; but its form being ir- 
regular, and diameter not one fourth of that of its pri- 
mary, and but ill defined, made further notice of it 
unneceſſary.- The greateſt elongation of Venus from 
the Sun, as ſhe appears from the Earth, is about 48 
degrees. 5 eee e 


The EAx TR, being the planet which we inhabit, 
comes next in our way, at the diſtance. of 95 millions 
173 thouſand miles from the Sun. Its diameter is 7970 
miles, its circumference 2 5038, its ſuperfices in ſquare 


miles is above 199 millions and a half, and its magni- 
than tude or bulk in cubic. miles ſomewhat. more than , 26; 


thouſand” and 78 millions. Its periodical time is 365 
| ays 
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days 5 heurs 48 minutes and; 55 ſeconds, being the 
true ſolar year, or the time in which, it moves round, 
the Sun in its orbit. Beſides this annual and progreſ- 


five motion, its daily tation upon its axis from welt - 


to eaſt in 23 hours and about 56 mlnutes occaſions the 
returns of day and night every 24 hours“; which 24 

hours is compounded cf the time of the rotation juſt 
mentioned, and of. the daily addition of nearly 4 mi- 
nutes, being the daily progreſſlon of the Earth in her 
orbit, | 


The Moos, which is the Earth's; ſatellite. or at” 
tendant, and accompanies it in its progreſs. round the 
Sun, is diſtant from the Earth. about 240000 miles. 
Her diameter is computed. to. be about 2175 miles, 
her circumferance 6833, and, her magnitude or bulk 
$9387, 3934437 ſolid miles. She moves round her axis 
in 27 days 7 hours 43 minutes, and in the: ſame time 
round the Earth; but becauſe the Earth has gradually 
advanced about 59 8” in a day, during this, period, it 
will take up 29 days 12 hours 44, minutes, and about 
3 ſeconds,, before ſhe comes into the ſame ſituation 
with teſpect both to the Earth and Sun, for ſo much is 
the mean time hetwixt one new. Moon and another. 
The Moon at different times during this revolution. 
appears. differently ſhaped, being ſometimes gibbous 
or horned, and gradually increaſing from her change 
to lier full, when ſhe appears to have a large broad. 
face, being then oppoſite to the Sun, and the Earth at 
that time being berwixt her and the Sun; from thence 


»The Earth's motion. in- her orbit. not being the ſame- with 
that of her rotation upon her axis, but inglined at an angle of 
23 and about 28', ſometimes from it aad ſometimes towards it 
{a change which is the neceſſary conſequence of its globutar form, 
and not from any real change in its motion), the variation in the 
duration of days and: nights is from, bence obvious, and their dif- 
ference in the ſeveral” parts of our globe naturally accounted for. 
By: this motion, the Earth from- Midſummer to Chriftmas, or 


from: the ſummer to the wiater- ſolflice, as they are called, vill, 


ſeem gredualiy.to (hun the Sun, wheace.it wi as gradually return, 
and from Chri'tmas- to Midſummer ſeem. ta approach it, For 
although the day and night, taken, together, are always equal ta 
24 hours; no two days together are exactly of the ſime length, 
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ſhe gradually declines as ſhe moves more to the eaſt- 
ward, till ſhe comes betwixt the Earth and” the Sun, 
when ſhe does not appear at all. If the moon moved in 
the ſame direction with the Earth, the Sun would be 
eclipſed by her every new Moon, and the inhabitants of 
our Earth would be deprived of his light; and the Moon 
in like manner would be eclipſed by the Earth at every 
full Moon, as then being betwixt the Sun and her; but 
theſe appearances or phenomena, as they are called, are 
not ſo frequent, becauſe the Moon's orbit makes an 
angle of about 5 with the Earth's orbit, and no eclipſe 
can happen but when ſhe is ſo near the interſection or 
croſſing thoſe orbits, that the two ſemi-diameters are 
leſs than the diffance of the orbits. But I muſt refer 
the reader to Mr. Turner's FView of the Heavens for 
a further account, and to the Heawens ſurveyed, by the 
fame author; in which latter work, a very ingenious 
method of calculating the planets places, and other uſeful 
knowledge, may be ſound, of great importance to the 
young ſtudent: | | Ve FA 


The planet Maas, at the diſtance of more than 
145 millions of miles, revolves round the Sun in 685 


f. days 23 hours 27 minutes- © His diameter is 5,400 
n, miles, eircumference near 17 thouſand, his. ſuperficies 
8 ſomeu hat more than 91 millions and a half, aud his 
ze magnitude in ſolid miles nearly 82448 millions. He 


id, always appears of a ruddy colour, ſomewliat muddy 
at and troubled,” being encompaſſed with a very cloudy 
CC atmoſphere.” + MEISE V4 9 T2 ; N 95 f 


zh The planet Jurirzs is the next in our way, His 
diameter i; 949000. Engliſh, miles, circumference 295 310s 
luperficies-10..{quare. miles, nearly 27760 millions, and 


* his bulk or magnitude in cubic or ſolid miles almoſt 
if. 435 millions of millions of miles. His orbit is neariv 
for. 495 millions diſtant from the Sun, and he performs his 
„evolution in 43 32 days. 12 hours 20 minutes, or almoſt 
un, 12 years. e appears of a ſplendid and beautiful 


white colour. Jupiter is conſlantly attended by four 
ſatellites or moons, Which regard him as a center, 
and move round the Sun will Rim. That neareſt his 


Den” ory 
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body moves round its orbit in 1 day 18 hours 28 
minutes and 36 ſeconds, at the diſtance of about 5.6 
 ſemi-diameters of that planet's body, or 263200 miles 
from the center, and is ſecond in magnitude of thoſe 
four. The next revolves in 3 days 13 hovrs 17 mi- 
nutes and 54 ſeconds, at the diſtance of gy ſeni-diameter: 
of ' Jupiter's body, or 423000 miles, and is third in 
magnitude. The third revolves in 7 days 3 hours 59 
minutes and 36 ſeconds, and is the largeſt of the four; 
its diſtance is 14.5 ſemi-diameters, or 681500 miles, 
The fourth at the diſtance of 25.25 ſemi-diameters, or 
1186750 miles, performs its revolution in 16 days 
18 hours 5 minutes and 12 ſeconds, and is leaſt of all 
the ſatellites. But theſe moons do not always appear 
according to their diſtance ; for the remoteſt will often 
ſeem to be the neareſt to a ſpectator on the Earth, and 
that which is really the neareſt to be fartheſt remote, 
They ſometimes appear by a good teleſcope to paſs over 
the face of Jupiter, when they paſs between the Earth 
and the planet, and at other times are eclipſed by him 
when they paſs behind him. But of theſe enough has 
been ſaid for. the information of the young ſtudent in 
Aſtronomy, and more may be found in the works 
already referred to under the Moon. 


Saru has, till lately, been conſidered as the 
higheſt planet, at the diſtance of 908 millions of miles 
nearly from the center of the ſyſtem. His diameter 
is 58000 miles, circumference 245045, fuperficies in 
dare miles nearly amounts to 19113 millions and 3a 
half, and its magnitude. in cubical miles ſomewhat 
more than 248 millions of millions and 475427 millions 
of miles. The time of his revolution round the Sun 
is 10759 days 6 hours 36 minutes, being almoſt 29 
years and a balf, His colour is that of 2 dim lead, and 
is eaſily known, his face being always round and full 
Saturn is attended by five ſatellites or moons, which 
regard him as a center, and move round the Sun with 
him. That which is neareſt his body moves round 
him in 1 day 21 hours 18 minutes and 26 ſeconds, 2 
the diſtance of 42 ſemi-diameters from his center, 0 
- 165750 miles. The next revolves in 2 days 17 hou" 

| 4 
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41- minutes and 10 ſeconds, at the diſtance of 54 ſemi- 
ameters from his center, or 224250 miles. The 
third moves round the body of Saturn at the diflance 

of 8 ſemi-dlameters, or 412000 miles, in 4 days 12 
hours 25 minutes and 10 ſeconds, The fourth at the 
diſtance of 20 fſemi-diameters, or 780000 miles, re- 
volves about him in the ſpace of 15 days 22 hours 41 
minutes and 28 ſeconds. 'Fhe fifth and fartheſt diitant 
is computed to be 59 ſemi diameters, or 2301000 miles, 
and performs. its revolution round him in 79 days 

hours and 46 minutes. Saturn will frequently 
eclipſe. theſe moons, and be eclipled by them; or they 

il will appear as ſpots on his face when they paſs be- 

twixt us and the planet, and be obſcured by the planet 


CC K 


when they paſs beyond him. As theſe only are diſ- 
10 eernible by a teleſcope, no more need be ſaid of them in 
te. this pl ace. q | : 

"th We now came to the Gro tun SrDvs, or New 


* Planet, which was diſocvered by Mr. Herſchel, the 
Nas Aſtronomer Royal at Windſor, in 1781. The ſub⸗ 
ſtance of that diſcovery was communicated to the pud- 
ls BF ic nearly in the following words: “ On the 43th of 
« March 1781, between the hours of ten and twelve 
Wat night, as Mr. Herſchel, the Aſtronomer Royal 
« at Windſor, was attempting to diſcover the paral- 
the « lax of the ſtars, by means of double, triple, and 
ules * quadruple fixed ſtars, | he diſcovered a new planet, 
eter WF © belonging to our ſyſtem, as he was examining the 
; 10 8 ſmall ſtars near the feet of Gemini, which he named 
dag © GzorGriuUn Stpus, in honour of our preſent 
what “ Sovereign. It is ſeldom to be ſeen very plainly by 
1008 te the naked eye. Is is nearly the colour of Jupiter, 
Sun i © or ſomewhat paler and more faint, and its apparent 
29 © diameter about 4 ſeconds. By the calculation of M. 
and de la Lande we are told, that his diſtance from the Sun 
*« is 19 times farther than the Earth is, and its diametey 
« 4; that of the Earth.” I ſhall ſhew the method of 
deducing from theſe data as many of its properties as 
poſſible, 255 


Note, That in order to diſtinguiſh the ſeveral pars 
of the heavens from each other, and conſequentiy td 
D d 2 know 
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. know the places of the planets and fixed ſtars, the an- 
cient. aſtronomers divided the whole into 12 figns, each 
of 3o?, and by the different poſitions of the ſtars in 
and near. the. ecliptic, deviſed thoſe imaginary figures, 
which have been fince retained, the better to diſcover 
their ſituation. The firſt was called Aries, or the Ram; 
next Taurus, or the Bull; then Gemeni, or the Twins; 
Cancer, or the. Crab; Leo, or the Lion; Virgo, or the 
Virgin; and when the Sun ſeems to be in any of thefe 
figns, it is ſummer in our northern latitudes: the other 
fix are Libra, or the Balance; Scorpiz, or the Scor. 
pion; Sagittary, or the Archer; Capricorn, or the 
horned Goat; Aquarius, or the Water-bearer ; Piſces, 
or the Fiſhes; and when the Sun appears to be in any of 
them, we have winter, | | 


Example. The apparent diameter of a planet being 
given, with its diſtance from the Sun in diameters or diſ- 
tances of any other known planet, and the diameter of 
ſuch planet alſo given in diameters or other properties of 
the known planet, to find the diameter, circumference, 
ſaperficies, and magnitude of ſuch planet, with its diſ- 
tance from the Sun, the time of its revolution, and dail 
mean motion in the ecliptic, and alſo its parallax, wit 
the other repuiſites; as, for inſtance, in thoſe given above 
for the Georgium Sidus. GEES 


Fir, Multiply the Earth's diameter by 4.5, for the 
diameter of the planet, which is 35865 miles, whence 
its circumference is 112673, its ſuperficies in ſquare 
miles 4041034504, and its magnitude in ſolid miles 

2415 5283745628. Then for the diſtance, multiply the 
Earth's diſtance from the Sun by 19, and the product will 
be 1808 millions 287 thouſand miles for the diſtance of 
the planet, which doubled gives the diameter of its orbit, 
and the circumference accordingly becomes 11361 
millions 828878 miles. 1 836 


Silecondiy, For the time of its revolution in its orbit 
round the Sun, ſay, by the Rule of Three, as the cube 
of the Earth's diſtance from the Sun, is to the ſquare 
of the time in ſeconds of its revolution, ſo is the cube 
of the planet's ditance from the Sun, to the —_—_ 
5 0 
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of the time in ſeconds of its revolution; the ſquare root 
of which being extracted, gives 2613 million 556540 
ſeconds; reduce this into days, and the time will be 
30249 days 11 hours 55 minutes and 40 ſeconds, equal 
to * 82 years 298 days 23 hours 55 minutes and 40 
ſeconds, allowing 12 hours for the two odd years from 
leap-year. Its daily mean motion in the ecliptic will 
conſequently be 42 50” and 37, and its mean annual 
motion 4® 20' 48 39” 24". . | 


Note; That this uſe of the Square and Cube Roots 
jointly was referred to at the end of the uſes of the Cube - 
Root, in p. 216. 1 4 | 0 


Laſtly, For its parallactic angle, or the angle of its 
horizontal or greateſt parallax, ſay, by the Rule of 
Three Inverſe, as the Earth's ſemi-diameter is to the 
planet's apparent diameter at the Earth, ſo is the planet's 
ſemi-diameter to the parallactic angle, equal in this caſe 
to > of a ſecond. | 


Note, Theſe ſeveral dimenſions are deduced, on a 
ſuppoſition that the planet, at the time of obſer vation, 
was at its mean diſtance from the Earth. If it was 
betwixt the mean diſtance and  perihelion diſtance, all 
its dimenſions, except the. parallax, will be larger; if 
it was any where betwixt the mean and aphelion diſ- 
tance, its properties will be ſmaller, except the paral- 
lax, which in this caſe will. be larger. Whether it re-. 
volves upon its axis as the other planets, however pro- 
bable, is not certain, and eonſequently.- the length of 
their day , muſt remain unknown. The preſent re- 
ceived ſituation of this planet nearly agrees with this 
idea; its mean motion fince its. diſcovery being about 
229, and the ſmall ſtars near the feet of Gemini being 


/ b 

* A modern author, whoſe employment places him in a ſitu- 
ation the moſt likely to know the reſult of modern obſervations, 
gives the revolution at 83 years and 130 days, which is about 
half a year more than the other; but he gives no method of dif. 
covering, by means of- proper- data; how to find the period of 
ſuch revolution, only placing it in a table of the affections of the 
ſeveral planets as a matter to be taken for granted. When this 
*. was made, the author had not ſeen the work alluded 
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in abovt 2? of Cancer, the true place at the beginning inc 
of the year (1787) being :24® of. Cancer, ſhews. the wh 
conformity of this ſuppoſition with truth, and conſe. coi 
quently proves that the planet was then at or near in mc 
mean diſtance from the Sun. * ma 
5 | anc 
| ſhe 
Of the fixed Stars. | 
5 | | the 
 HavixG ſaid as much as is neceſſary upon the Pla- anc 
netary Syſtem, I ſhall paſs by thoſe occaſional pheno- rad 
mena called Comets, and proceed to the fixed Stars, —_ 
ſo called, becauſe they appear at the ſame diſtances wu 
from each other, and have an uniform progreſſion in 29 
the ecliptic of about 50". Their number has, by dif- | 
ferent aſtronomers, been differently repreſented, ac- 1 
cording to the goodneſs of the inſtruments with which Arl 
they have been examined. Our limits will not allow Lon 
us to be particular upon them ; ſuffice it to ſay, that 
ſuch is the vaſt diſtance of theſe ſtars, that the neareſt 2 
of them called Sirius, or the Great: Dog Star, 1s ſup. the 
poſed to be at leaſt two millions of millions of miles and 
diſtant, and others vaſtly more; and it is probably that aſce 
ezch of theſe may be a ſun to other planetary ſyſtems, riſes 


Inſtead of enlarging, the ſtudent muſt be referred to - or d 
Mr. Turner's View of the Heavens, or ſhort Syſtem of (ſup 


modern Aftronemy, already mentioned. I had intended of | 
to annex two tables of the fixed ſtars; firſt, of thoſe (at 
which have very high north latitude, and are atten- tion 
. dants, as it were, upon the north pole, never ſetting in mi- 
our hemiſphere; and, ſecondly, of thoſe which do not hon; 
much exceed 5 of latitude, either north or ſouth, and ing 
ſo fall within the compaſs of the Moon's viſible way; to b 
but as their uſes will beſt appear in Navigation, it may ſing 


not improperly be diſpenſed with in this place. Sup- it is 
poſing the ſtudent to be in poſſeſſion of tables of lo- 18 59 


garithms, with the logarithm fines, tangents, and ſe- 1s thi 
cants, one or two uſeful problems may bx added before the d 
we proceed. | | | | 

It has been obſerved, in ſpeaking of the Earth's af- A 


fections and her motion in her orbit is 
ections and properties, that her motto melde Dial 


1 


UNIVERSAL COMPANION. 30 
inclined from the equinoQtial in an angle of 239 28, 
which is called her declination ; but ſince this declination 
continually varies, as the Sun appears to recede from it, 
more or leſs, being greateſt at Midſummer and Chriſt- 
mas, the one in north and the other in ſouth declination, 
and nothing at all in the Spring and Autumn, I ſhall firſt 
ſhew the method of finding this. 


1. Suppoſe the Sun to be 30 degrees diſtant from 


the firft point of Aries, or in o degrees of Taurus, 


and the greateſt declination to be 23 28“ ſay, as 
radius, or the fine of 9o?, is to the S. of 30?, the dif- 
tance from Aries, ſo is the S. of the greateſt declina- 
tion, 23 28', to the S. of preſent declination, or 11* 
29 0. 


| Note, That the diſtance muſt always be taken from 
Aries or Libra, becauſe in thoſe two points the declina- 
tion is nothing, and muſt never be more than 9. 


2. If the Sun's preſent declination be known, and 
the latitude of the place, the time of the Sun's riſing 
and ſetting may be alſo known, and conſequently the 
aſcenſional difference, or degree of time that the Sun 
riſes or ſets before or after ſix o'clock. Say, as radius, 
or S. of go®, is to the T. of the Sun's declination, 
(ſuppoſe as already found) 11 29 6”, ſo is the T. 
of the latitude, or the elevation of the pole 51* 32 
(at London), to the S. C. of an arch; if the declina- , 
tion was north, it is ſemi-nocturnal, but if ſouth, ſe- 
mi-diurnal ; or the laſt number is the S. of the aſcen- 
| tional difference, which, converted into time, (allow- 
ing 15* for every hour, 15 for every minute, &c.) is 
to be ſubtracted from 6 Br the time of the' Sun's ri- 
ſing when the declination is north, but added when 
it is ſouth, In either caſe, the time of the Sun's riſing 
15 59 min. 16 ſec. before ſix, and its complement to 12 


is the time of ſetting, which doubled gives the length of 
the day. | | | 


Note, As moſt of the common problems may be | 
reſolved at ſight, by the help of my improved Card 
Dial hereafter given, and proportions for the xeſt being 
* | 03S. given 


— 
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given in Mr. Fenning's Book of Knowledge, to which 

the ſludent muſt be referred; I would wiſh to lead him 
in the next place to an acquaintance with Dialling, to 
which I hope he will be glad to accompany me. 


of DIALLING. 


HE uſe of Dials is ſo well known, that every one 
| muſt wiſh to kriow. the method of making them; 
and this is the more adviſable and neceſſary, becauſe 
very few are qualified for it, even of thoſe who attempt 
it. Hence it is obſervable, that moſt dials are more or 
leſs erroneous as the time is diſtant from 12 o'clock, 
when alone, ſuppoſing them to be truly placed, they 

int out the true time. But there is too much reaſon 
to ſuppoſe, that the mechanic in erecting them may be 
as ignorant as the delineator; from whence the errors 
may be almoſt incredible, though the expence probably 
is as great, or greater, than would have procured a good 
dial, drawn correctly and judicioufly, and erected ac- 
cording to rules of art, | | 

A polar dial is what we have no occaſion for. An 
equinoctial dial in like manner can only be uſeful to 
thoſe who live on the equator, or very near it, and 
therefore-it is unneceſſary to thoſe for whoſe advantage 
this work is intended. An horizontal dial is moſt 
common, and generally moſt ufeful, which I ſhall here 
preſent, with the method of making it in any lati- 


* 


tude. 


Of an Horizontal Dial. 


Where this dial can be fo placed as to receive the 
Sun's direct rays, from his riſing to his ſetting, there 
will be no need to uſe any other. This is to be placed 
flat or horizontal (whence its name) on an upright 
ſtrong poſt or pillar of wood or ſtone, as every one 


knows, The proportion for finding the arches or diſ- 
| tauce 


ie. £ Kona Ponte ta: 


uw cd 


UNIVERSAL COMPANION. 309 


diſlance from the XII o'clock line of the hours, half 
hours, and quarters, is as follows, accounting 15* to 


'every hour, 7 30 to half an hour, and 39 45 to every 


quarter; as radius or S. of 90%, is to the 8. of the 
latitude of the place, ſo is the T. of the L of the time 
from noon, to the T. of an arch, the chord of which 
being applied to the outer circle from XII, ſhews the 
point through which from the center to draw the hour 
line, half hour, or quarter reſpectively. 


As our limits will not allow us to inſert a table of 
logarithms, with the logarithm ſines and tangents, for 
the uſe of thoſe who may not have them, the following 
table, corrected from the errors of other authors by 
calculation, is inſerted, one or other of which latitudes 
will pretty well ſerve for all places in England, Scotland, 
or Ireland. 1 | 


_ 


A TABLE 
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| | : | #3 o'c| 
A TABLE of DISTANCE'S ro be dae 355 
from the Chords, for all the Hours, Half Hours, and 5 
Quarters, in Horizontal Dial, from Lat. 50? to ſup 
Lat. 57* incluſive. 3h | this 
Me, | | tude 
* LTT L Lat. | Lat, | Lat. | Lat Lat. | _ 
Hs t. Lat at a al, at, . to 
nd a 30. . | g2 | 53-| 54 | $5- [50 | 57 | 10 8 
Part. 5. II D. NM. D. N. D. M. D. M. b. M. DM D. M. 
XII o do oe co oo % ofo 0 © 5 
Ir 312 52 2 55 2 57/3 03 33 413 713 9 
12 23 f % 06 $16 4 10 
3 118 40 8 47]. 8 55} 9 29 9 15] 9-22} 9 28 
— — —.— — — — 1 — — 
I XII 36 4% 55112 512 14112 23412 5 — 40 
11 3 6435/14 474 5915 11 2015 3215 43}15 53} 
2 2 17 36117 5:18 5118 18018 32118 45/18 57j19 10 
13 1 |zo 42020 58121 14121 30,21 45122 0122 14'22 28 
1 —— ens —— ———1— 
i X 3 5224 14 2804 45/25 2125 19125 35 50 
1 3 27 627 26027 46 5128 24128 n 59/29 16 
12 26 2750 4861 10 1 30031 50,32 932 2832 46 
13 2 |33 544 27134 39 5 35 21/35 42336 1136 20 
r r Pape (FIR. + <7 
HL 1X [37 27837 53138 1468 3738 58139. 19.39 49139 59 
x 3 |41 80413304 56142 1942 42143 343 23043 47 
tz 2 |44 57145 2245 46146 9/46 31146 52.47 13147 33 
f3 1 48 54149 19149 42459 5159 27150 4851 $151 27 
ry VIlilgz ofs3 23/53 46154 $'54 29154 49/55 9155 27 
1 3 7 14157 36057 58158 18058 38086 579 15159 33 
2 2 [61 3661 57162 1662 35,62 53 63 11163 27103 43 
3 1 66 6166 24/66 4216 58.67 14167 29,67 44/07 58 
— — — — —— — — — —— ——ů— —— 
V VII o 43% 59% 13½1 27171 437% $3.72 75 7 
I 375 27175 39175 59176 176 11176 21,76 31,76 39 
2 280 15|$0 23080 31080 38 80 45 80 52 80 59/81 5 
3 1 85 7585 185 15185 19 85 22]85 2 85 2985 32 Ha 
Pe. 90 7 ol90 oo 090 olgo 0go 090 9 x \ 
: | right 
e e 8 repreſ 
This Table is very eaſy ; for having drawn the two as a c 
meridian lines of your dial, and upon the ſeveral center i fiile is 
be all, 


(as will be ſhewn preſently) deſcribed ſemicircles, i! 
— 3 you 
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you wiſh to take off, for example, the chord of IX 
o'clock in lat. 51% the table will ſhew you that it is 
37 51" to he taken from a line of chords made from 
the ſame radius. | TIP 

If you wiſh to be more exact in intermediate latitudes, 
ſuppoſe for London, which is 5319 32' north latitude, uſe 
this proportion; as the difference of the two neareſt lati- 
tudes, 60', is to the whole difference of their chords, in 
this caſe 24, ſo is 32', to 13“ nearly. If this be added 
to 37 51', it will make 38? 4 for the arch of IX o'clock 


in the latitude of London. 


Having drawn the horizontal line VI VI, croſs it at 
right angles by raiſing a perpendicular, which hatt 
repreſent the XII o'clock line; on the middle of which, 
as a center, draw a ſ{:micircle, The thickneſs of the 
ſtile is in the next place to be conſidered, which muſt 
be allowed for in all caſes of .dialling ; and in this caſe 
28 done by drawing another meridian line parallel. to 

the 


% * 


312 THE YOUNG MAN 's 


the other, and on the center in the VI o' clock line 
another ſemicircle, the diſtance from the former center 
being exactly equal to the thickneſs of the ſtile or gno- 
mon. This ſhould be particularly attended to, though 
commonly neglected. Then having found the arches 
of the reſpective hours, half hours, and quarters, either 
by the rule or the foregoing table, lay a ruler to the 
centers reſpectively on each ſide and draw the lines 
through the circumference of the outermoſt circle for 
ſuch hours, half hours, and quarters, as in the figure, 
It muſt alſo be noted, that the diſtances from VI to 
V, and from V to IV, are the ſame as from VI to VII, 
and from VII to VIII; and ſo the diſtances from XII 
to I, and from I to II, are the ſame as from XII to 
XI, and from XI to X. The ſtile or gnomon then muſt 
ſtand upright, and make an angle with the dial plate 
or horizon equal to the latitude of the place for which the 
dial is made, —— A view of the plate will fully explain 
it, | 7 


Another thing highly expedient in a good horizon- 
tal dial is the equation or difference of time betwixt the 


beſt clocks or watches, and the time given. by the Sun's 


rays upon a dial. This is ocaſioned by an irregularity 
in the Earth's motion, which produces this apparent 
variation in the Sun, whilſt good watches and clocks 
meaſure true time. Hence it is that they only agree 


exactly on four days in the year, April 15, June 17, 


Aug. 31,.and Dec. 24. On four other days their 


difference is greateſt, viz, Feb. 11, when the time given - 


by the Sun is 14' 53 later than that grven by good clocks 
and watches; May 15, when the Sun's ume is 4 7 
ſooner than that of clocks; July 26, when it is 6 3“ 
later than clocks; and Nov. 2, when the Sun is 16 12” 
taſter than that of good clocks and watches. Remember 
then, that as this variation is natural, a good clock or 
watch ſhould not be altered, if the difference does not ex- 
ceed that given againſt the reſpective days; for no good 
dial ſhould be without the equation of time in one circle, 
placed againſt its reſpective ſeaſons of the year in another, 
a matter of much importance in the regulation of a clock 
or watch. . 


Perhaps 


latitui 
Grea 
ſtuder 
thoſe 
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Perhaps it may be expected that the method of fixing 
the dial ſhould be ſhewn, ſo as to ſtand exactly north and 


ſouth at 12 o'clock; for no one has ocæœaſion to be told 


that it ſhould be placed level, on the top of a firm upright 
poſt or pillar of wood or ſtone, or in ſome ſimilar conve- 
nient ſituation. Fix a board or paper on the top of your 

ſt, with 5 or 6 or more circles ſtruck upon one center, 
at ſmall diſtances within each other, and draw through 


the center a line with the fine point of your black-lead 


pencil, which place as nearly upon a line with the Sun at 
12 o*clock, as you can gueſs; a perſon of common judg- 
ment cannot err very much. Then place a pin upright 
in the center, of ſufficient length to ſhade the circles, and 
mark the place where the head or top of the pin exactly 
touches any of the circles; this being done in the morn» 
ing, obſerve where the {ame head touches the ſame circle 
in the afternoon, and having found the midway with 
the eompaſſes, draw a line through it and the center, 
which ſhall te the meridian line, on which you muſt 
place the meridian lines of your dial. 

Note, The Sun's declination continually varying 
will occhſion a ſmall error; but if the obſervations are 
made, as near 12 o'clock as you can, to have a ſenſible 
alteration of altitade, as it never exceeds a minute in 


an hour, even at the equinoxes (in March and Sep- 


tember), and not a ſecond in an hour at the ſolſtices 
(in June and December), the conſequence will be 
iaconſiderable. By attention, therefore, it is obvious 
that no ſenſible error can happen, if the experiment is 
made any time from tlie 2oth of May to the 2oth of 
July, and eſpecially near the longeſt day; a ſeaſon 
certainly the moſt proper for ſuch a purpoſe, and the 
more ſo, as no error can ariſe from any variation in the 
refraction of the Sun's rays at that ſeaſon, when the 
ra is as it were ſtationary for two or three 
ays, 

It may be of uſe to inſert in this place a table of the 
lautude of ſome of the principal cities and towns in 
Great-Britain and 1 for the uſe of the youn 
itudent who would wiſh to delineate dials for any. o 
thoſe places, or any other place near any of them, 
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Names of Places. | Latitude. Names of Places. Latitude. | 
| O / 

| ENGLAND. 2 Stafford 52 50 
St. Alban's 51 45 Truro ca 1 
Bedford 52 10 Warwick 52 18 

{Berwick 55 45 Wincheſter 18 3 
Briſtol 51 28 Worceſter 452 14 
Buckingham 51 58 Vork 54 © 
Cambridge 1 
Canterbury 51 19 WALES» 

[Carliſle 154 47/Cardiff 31 38 

jChefter 53 Loj|Cardigan $a 7 
Chicheſter 50 g$gof|Carmarthen ' 51 53 

Colcheſter 52 oſ|Carnarvon 63 10 
Dover 51 Monmouth 51 50 
Derby 52 57 Montgomery 52 33 
Dorcheſter 50 410 Pembroke 11 
Durham 54 55 [Radnor 52 19 

Exeter 1 1 

!Glouceſter 51 50 6COTLAND. | 

IGuildford 51 12j|Aberdeen. 8 
Hereford 52 0 Dumfries en! © 4 

| Hertford 51 42||£dinburgh 17 
Ipſwich 52 14 Fort William 56 55 
London 5 32||Glaſgow 58 32 
Lancaſter 54 5Inverneſs 167 33 
Leiceſter 52 40{[|St. Andrews 56 18 

Lincoln 53 160 Wick 158 40 
Neweaſtle: % 

{ upon-Tine | 35 1,49 IRELAND. b 
Northampton 52 15 Armagh 54 30 
Norwich 52 45% Athlone 53 20 

Nottingham 52 45 Carrickfergus 54 43 

Oakham 152 37 Corke 1 
Oxford 1 457 Dublin 53 

Plymouth 50 22, Galloway 153 10 

Portſmouth 50 47 Kilkenny 152 30 

| Reading 51 24 Londonderry 1 

{Saliſbury 51 4 Waterford 1 

| | 32 46||Youghal 51 40 


Shrewſbury 
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Of vertical! Dials, 


What is meant ſimply by a Vertical Dial is one placed 
againſt the ſouth ſide of a church or other buJdin 
directly facing the ſouth; for if it turns from the ſouta 
either towards the eaſt or weſt, it is then called a Declin- 

ing Vertical Dial, eaſt or welt reſpectively, but either a 

Dire& Vertical Dial, or only a Vertical Dial, when it 

faces the ſouth. This dial is made in the ſam? manner 

as a horizontal one; ſave only taat, for finding the 
4 


diſtances of the hour lines, &c. the complement of the 
latitude muſt be uſed. Here follows a table corrected by 
calculation for ſeveral latitudes, one or other of which 
will pretty well ſerve for any place in England, Scotland, 
or Ireland; and to be more exa for parts of a degree 
of latitude, take the proportions of ſuch parts or minutes 
as taught for the table on horizontal dials, 


. Ee 2 4A TABLE 
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A FABLE of DISTANCES to be talen 
[rom the Chords, for all the Hours, Half Hours, aud 
Quarters, in Dired Vertical Nials, from Lat. 50 
to Lat. 57“ iucluſi ve. | 


«| 


Hours Lat. Lat. | Lat. | Lat. | Lat. | Lat. [Lat. 
and their SP» | $3- 1 $*- $53. | $54 4 55. 56. 


Lat 
57 
D. 


Parts. 
D. M. D. M. D. M. D. M. D. MD. M. D. Mũ. 


XII jo O clo %o ofq oo oe co 9 
l 32 26 a 22| 2 19) 2 160 2 12] 2 g| 2 6 2 3 
2 24 5% 4 44] 4 38| 4 32] 4 261 4 19} 4 03| 4 6 
\ 3 117 17/7 8 é 59 6 50 649, 631] 6 21] 6 11 
1 — . — — 


I Xil9 46 9 349 2209 10] 8 57] 8 44] 8 31] 8 18 
1 3 012 19/12 41 48/T1 330/11 17/11 1110 45110 28 
2 2 |14 55/4 37114 48014 9/3 41113 22113 2,12 43 
3 x [17 35117 14\16 53116 32/16 10015 48|15 25115 2 


— — — — — | 


xX 20 22ʃ19 58019 34/19 10/18 45/18 1917 54117 27 

11 3 23 15/22 48/22 2221 54021 27/20 580/20 29/20 0 
— 2 
1 


26 155 47/25 17/24 4724 17]23 45/23 13/22 4 
27 16026 42026 7125 32 
731 2130 27/29 5029 13/28 35 
36 14035 40135 464 2833 50033 11132 30311 51 
39 57139 21138 44338 637 27136 47139 5135 22 
39142 * 20440 38639 59139 11) 


lk 4+ 8 * 


29 25/28 54128 22127 49 


| | 
IV VIINGS 4[47 28,46 5c 46 11'45 31144 39144 5143 20 
$3 [Þ* 39459 258151 19160 42 50: ons 1908 35147 50 
3 2 {$7 12156. 39:56 455 28 54 50,54 1053 28052 45 
3 1 02 10061 39,61 8% 3460 959 23 58 44153 4 


V Mile 2.2166 57166 29j66 06z 39/64 58194 24 63 48 
I 3 72 48/2 2872 6/1 43 71 1870 53170 25 

FI 2 78 25178 11177 56177 4977 2277 4 76 4556 25 
3 1484 1:]84 383 55683 47.83 38483 955 19183 8 
|" VI 9s cſgꝙ oyo cofgo 0,90 © 
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It is evident from the nature of the figure here given, 
that each fide of the meridian lines O XII and P XII, 
may be conſidered as a parallelogram ; of which O XII 
is the longeſt fide, and O VI the ſhorteſt, and by making 
O VI or P VI, which are equal, a radius, ſweep the 
dotted arch, on which ſet off the reſpective arches of the 
ſeveral hours, half hours, and quarters, and draw lines 
through them from O to VI, VII, VIII, and fo on to 
XII, and from P'to XII (parallel to O XII), I, II, and 
ſo on to VI. The height of the ſtile muit make an C ac 
P equal to the complement of the latitude to 90, the 
thickneſs of the ſtile being preſented by OP. The 
ſame dial turned upſide down will equally ſerve for a wall 
which faces the north, marking the hours with the com- 
plements to XII; but the hours IX, X, XI, XII, I, II, 
and III, are uſeleſs, as the Sun then ſhines upon the 
ſouth wall. But as the Sun ſhines from 4 to 8 in the 
morning, and from 4 to 8 in the afternoon, upon a 
north wall in ſummer, the centers O and P muſt be in 
the middle of a ſquare or parallelogram, and the diſtances 
from VI to IV, and from VI to V, ſet off from VL 
the contrary way to VII and VIII, alſo on the oppo- 
ſite ſide from VI to V and IV, which will complete: 
che dial. 


| 
f 
| 
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Of an Eaſt Dial. 
| 
This dial is. made for an eaſt wall, and conſequently 
is calculated only for morning hours. The, ſpecimen f 


here given ſhews the nature of it, and it is thus made: 
Draw the line A B, and with any. conveaient diſtance, 
as AC for radius, ſweep the arch C D, and ſet off the 
ang'e of 38 28', the complement of the latitude of 
London from C, and draw the line A E from the angle 


at A through this point. Then draw the other line 
parallel, as in the figure, at convenient diſtances 
which croſs at right angles in VI VI; this muſt be 
done ſo far from E to allow room for the hours of 
and IV. The hour of III is not wanting ini our l. 
titude, as the Sun does not riſe at London till about 
16 minutes before IV on the longeſt day; but in I 
titude 58® 27', the Sun on the longeſt day riſes at III 


— 
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| and in latitude 61® 107 at half paſt II.“ They are not 


therefore introduced as neceſſary in an eaſt dia] at 
London. or any place having leſs northern latitude ; 
but are inſerted in the plate to ſhew the nature of in- 
troducing them where wanted in higher latitudes. 
The two parallel lines at VI VI are for the thickneſs of 
the ſtile, | 
It mult not be forgot that the height of the ſtile is 
always equal to the radius of a circle, or the tangeat of 
5; thus tie tangent of 15? is to be ſet off each way 


| ** the VI o' clock line to V and VII, and that of 30? 


to IV and VIII. Alſo tae tangent of 45%, which is the 
heigbh. of the ſtile, will alſo be the diitance from VI to 
IX, and conſ-quently that diſtance is always radius; fo 
that the tangent ot 60? will extend to X, and that of 75? 
to XI. The half hours alſo may be ſet off, by taking 7? 
30', and the. quarters by 3? 45, to be added reſpectively 
to the tangents of the hours ; that is, the half hour paſt 
IX is ſet off oy the tangent of 5 2 3o', and that of half 
paſt X by the tangent of 67® 30, and fo reſpectwely for 
any other. + ES 

In like manner a weft dial may be made, if the angle 
of the complement or the latitude is ſet off as at B in the 
left hand corner, and all the hour lines drawn that way at 
right angles to it; the complements of the hours to XII 
mutt alſo be taken, as at equal diſtances from the meri- 
dian or XII. This dial ſerves for the afternoon, as the 
calt dial does for the morning. 


Of the Portable Pocket Dial. 


Many other varieties of dials, if our limits permitted, 


| might be introduced ; but theſe are ſufficient for moſt 


uſeful purpoſes. To others, who have no conveni- 


ence for fixing a dial, or perhaps may be reſidents of a 


* The Sun riſes at or before III on the longeſt day in the moſt 


nortkernly of the weſtern iſles of Scotland, the northern counties of 
that kingdom, and in the Orkneys; at Peterſburg a quarter before III. 
and at half paſt II"at or near Wyburg in the ſouth part of Ruſſian Fin- 
land, At Archangel, the Sun riſes more than 20 minutes before II 
in the morning on the longeſt day. 

Year, 
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year, and therefore unwilling to incur an unneceſſary 
expence, ſuch a ſubſtitute as we have here given mutt 
be very acceptable; particularly as no other work of 
the kind contains- any * like it, nor poſſibly can 
comprehend any plan of fo uſeful an inſtrument for 
many years, The exerciſe it will afford to the young 
ſtudent, aſſiſted by the directions here given, muſt prove 
at once extremely uſeful and pleaſing. a 
The plate annexed of this very elegant little dial 
merits the attention of all our readers, both for its eaſy 
conſtruction and abundant uſes. Woe ſhall endeavour 
to explain them both, in a manner adequate to the 
moſt common capacity; at leaſt to thoſe who know any 
thing of the nature of an angle, and can take it in the 
compaſſes from a ſector, or mark it off on the circular 
edge of a good protractor or ſemicircle, 
The line of months is thus to be laid down. At a 
convenient diſtance from the margin, as at XII for a 
center, draw a line for the horizon, and ſet off an angle 
equal to the complement of the latitude of the place, 
This (for Loudon) is 3%? 28'. Apply the ſemicircle, 
with its center in XII, and the diameter on the bound- 
ing line of the ange, and mark off, each way from the 
extremity of ſuch diameter, every degree of declina- 
tion to 23 28, the greateſt declination, - Draw lines 
through theſe extreme points from XII, which ſhall 
be the limits within which the line of months muſt be 
projected; which line muſt be equally diſtant from the 
end of the line of the complement of latitude, and at 
right angles with it. Then to divide the ſaid line, 
apply the ſemicircle to the ſaid bounding line, with the 
center in XII, and from an ephemeris, or any good 
almanack, mark off the degrees and minutes of decli- 
nation at the end of each month, alſo at every 10 and 
20 days of the month, and alſo ſubdiviſions at ever 
five days; through which points lay a ruler from XII, 
and transfer them to the reſpective places, above or 
below the line of months, to other lines drawn parallel 
to the middle line. In this manner may the line of 
months be completed for any latitude, as may be ſeen in 
the figure. | 
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The arch of declination, as already obſerved, is ſet 
off each way from the extreme part of the bounding line, 
or line of no declination. | 

The arch of the Sun's meridian altitude is alſo ſet off 
from the horizon, the limits of which muſt always be 
equal to the ſum of the greateſt declination added to the 
complement of latitude. 

The arches for finding the Sun's place are thus 
drawn. Obſerve, as before, what degrees and minutes 
of declination the Sun has at the entrance of each fign, 
which mark on the circular edge of your inſtrument, 
the diameter being laid on the bounding line of no de- 
clivation, and the center in XII, which transfer to the 
middle line of months; in which as centers, in ſuch 
middle line, with the compaſſes always opened to XII, 
ſweep the reſpeCtive arches, the ends of which are to be 
marked with the ſigns accordingly. 

The hour lines, for finding the time of the day, are 
thus drawn. From the point where the line of no de- 
clination meets the line of the months, draw an obſcure 
line parellel to the horizontal line drawn from XII, 
drawing it full acroſs the arches of the Sun's place; 
this ſhall be the VL o'Clock line, to which at right 
angles from the point XII, draw an obſcure line, which 
ſhall be the radius of a ſemicircle for drawing the other 
hour lines, half hours, and quarters. With one point 
of the compaſſes in this VI o'clock line, ftrike an ob- 
{cure ſemicircular arch from XII, or ſo much of it as 
is neceſſary ; divide the ſaid arch from the obſcure part 
of that VI o*clock line to XII into go degrees (as it 
will always be a quadrant) and at every 15* let down 
a parallel line for the hours, at 7? 30 for che half hours, 
and at 3 45 for the quarters. This is dohs each way 
from VI, the limiting point on the right hand being 
determined by the parallel line drawn from the extreme 
point in the middle line of months. 

The arch of altitudes is drawn by making the ex- 
treme point juſt mentioned a center; and extending 
the compaſſes beyond the arches of the Sun's place at 
pleaſure, ſweep the arches, which graduate by means 
of a ſector or other inſtrument, as you ſee in the plate. 


Laſtly, 


} 
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Laſtly, niark out. the gnomon, as is ſeen in the figure, Wo 
cutting out the top, bottom, and left fide, when pre- 
paring for uſe, ' Alſo, cut through the middle line of Th 
months for a filk thread to ſlide through, on which a ſmall 


4 

bead is to be put, with a plummet at the erd. x 
The dial being thus conſtructed, if you wiſh to know if 1 
the time of the Sun's riſing and ſetting, move the thread dif 


to the day of the month and Jay it on its proper parallel; 


Sun 

when the hour and parts of an hour of the Sur's an 
riſing will be ſeen in the lower claſs of figures, and of for 
his ſeiting in the upper, and by doubling the time of "os 
the Sun's ſetting, you have the time of the Sun's beirg T 
above the horizon. | tain 
The thread being put to the day of the month, and The 
laid to the center at XII, the degrees of the Sun's de- * 
clination, whether north or ſouth, will be cut in in thre: 
-proper arch, and alſo the meridian altitude at the ſame feet, 
time in the place for which the dial is made, 1 the 1 
The Sun's place is alſo known nearly by putting * obſet 
bead to XII, and ſuffering it to play freely among the Ther 
arches, till it reaches the extreme ends, which diſ- a 
covers the ſign and part of the fign the Sun is then — eye. 
- for if the upper line of months gives the time, the {ſign T} 
is given in the left-hand column, but if the lower, it is OT 
had in the right hand column. | Ew bei top o 
The hour of the day is thus known, the thread eing ne g 
firſt moved to the day of the month. Raiſe the gno- only) 
mon ſo as to caſt a ſhadow when the edge of che right to find 
ſide of the dial is turned towards the dun. T hen move the ts 
the bead to XII, and hold up the dial that it may play poling 
freely on the face; and when the ſhade of the w_—_ of the 
edge of the gnomon exactly ſtrikes the boundary line half f 


at the top of the dial, mark the place of the bead, which, 
for — — certainty, you may hold with the _ 
thumb! That paraliel on which the bead then is _ 
give the hour; if before XII in the lower arch, but! 
after XII in the upper arch. For inſtance, let us * 
poſe it was deſired to know the hour in the moi e 
— the 10thof May; having fixed the thread to — 10 
 - of the month, hold up the dial in your left hand, / 
ll turning your right towards the Sun, and the bead a 


gnomon being diſpoſed as directed, we will __—_ 4 


# _ 
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e bead to fall on the dotted paralle] next after IX, which 


e· will give the time 15 minutes after IX for the hour. 
of Thus you may proceed for any other hour. 
all NM. B. It is beſt to take the hour by this dial before 


X in the morning, or later than II in the afternoon, 
if you wiſh to know the time very nearly; for as the 
diſtances of the hours depend upon the variation of the 
Sun's altitude, and as that variation is leaſt when he is 
near the meridian, the diſtances are proportional. But 
for general purpoſes, the hour may be known ſufficiently 
near the truth any part of the day. 

The altitude of any building, tree, &c. may be ob- 
tained in like manner, by means of the arch of altitudes, 
Then, having moved the thread to the longeſt day, the 
center upon which the arch of altitudes is ftruck, let the 
thread play freely, and at the diſtance of 20, 3o, or 40 
feet, or more, from the foot of the object, look alon 
the upper boundary line by the top of the- gnoman, — 
obſerve what degree is cut by the thread in that arch. 
Then look in the table annexed againſt that degree, and 
under the diſtance from the object is the height above the 
eye. 

"T hus, if at the diſtance of 20 feet from the lower end 
of a May-pole, you look along the bounding line, or the 
top of the gnomons (cutting out another gnomon, like 
the firſt, at the upper left-hand corner, for this purpoſe 
only), and the thread cuts the arch of altitudes at 5 2%, 
to find the May-pole's height. Againſt 5 25, under 20 at 
the top, 1s 25.60 for the height above the eye; and ſup- 
poling the eye to be 5 feet from the ground, the height 
of the May-pole will be 3o feet and little more than a 
half from the ground. 
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4 TABLE f ALTITUDES 
. evithin different Angles at ſeveral Diſtances,” to find out 
the Height of Buildings, Trees, c. 


included 


* 


Deg. 20 30 {| 40 50 60 70 80 
103.52 | 5.29 | 7-05 | 8.81 | 10.58 | 12.34 | 14-10 
{ 1t | 3.98 | 5:83 | 7.77 | 9.72 | 11.66 | 13.60 | 15.55 
12 | 4.25 | 6.37 | $.50 | 10.63 | 12.75 | 14.88 | 17,00; 
13 24.61 | 692 | 9.23 4 11:04 | 13.85 | 16.16 | 18.47 
14 | 493 |©7.48 | 9.97 | 12.46 | 14.96 | 17.45 | 19.94} 
is 5.36 $.04 | 10.72 | 13.39 | 16.07 | 18.75 | 21.43 
16 | 5.73 | 8.60 | 11:47 | 14-33 | 17.20 | 20.07 22.94 
17 | 6.11 | 9.17 | 12.23 | 15.28 | 18.34 | 21.40 | 24.46 
i 18 | 6.59] 9.75 | 12:92 | 16.24 | 19.49 | 22.74 | 25.99; 
} 19 ' 6.58 | 10.33 | 13-77 | 17-21 | 20.66 | 24.19 | 27,54 
20 | 9.38 | 19.92 | 14-56 | 18.20 | 21.84 | 2548 | 29,11 
21 7.67 [11.51 | 15-35 [19.19 23.03 26.87 30.71 
228.08 12.12 46.16 20.20 | 24.24 28.28 32.32 
23 8.49 | 12.73 | 16.98 | 21.22 | 25.47 | 29.71 | 33.96 
248.90 | 13.35 | 17.81 | 22.26 | 26.71 | 31-16 | 35.62 
25 | 9.32 | 13-99 | 18.65 | 23.31 | 27.98 | 32-64 | 37.30 
| 26 | 9.75 | 1463 | 19.51 | 24-38 | 29.26 | 34-14 | [39,02 
27 | 10.19 | 15.28 |.2c.38 | 25-47 | 30.57 | 35-06 | 40.76 
| 28 10.63 15.95 | 21.27 | 26.58 | 31.90 3722 4253 
29 11.08 16.63 | 22.17 | 27.71 | 33-26 | 38.80 | 44.34 
39 | 11.54 | 17-32 [23.09 | 28-86 | 34-64 j 49-41 | 46.19 
31 | 12.01 | 18.02 | 24.63 | 30.04 36.05 42.06 48.07 
32 | 12.49 | 18,74 | 24-99 | 31-24 | 37-49 | 43-74 | 49-99 
33 | 12.99 | 19-48 | 25.97 | 32.47 | 38.96 | 45-49 51.95 
| 34 | 13.49 | 20-23 | 26.98 | 33.72 | 40.47 | 4721 53.96 
35 | 14.09 | 21.00 | 28.01 | 35.01 42.01 | 49.01 | 56.01; 
36 | 14.53 | 21-79 | 29.06 | 36.32 | 43.59 | 59.36 | 58.12 
{ 37 | 15.97 | 22.60 | 30.14 | 37.68 | 45.21 | 52.75 | 60.28 
38 | 15.62 | 23-44 | 31-25 | 39.06 | 46.87 | 54.09 | 62.50 
39 | 16.19 | 24.29 | 32:39 | 40.49 | 48.58 56.68 | 64.78 
40 | 16.78 | 25.17 | 33-56 | 41.95 | 50:34 | 58-73 | 67.13 
{ 41 | 175.38 | 26.08 | 34-77 | 43.46 | 52-15 | 60.85 | 69.54 
4218.01 27.01 1 36.or | 45.02 | 54-02 | 63.03 | 72-03 
43 | 18.65 , 27.97 | 37.30 | 46.62 | 55-95 | 05-27 | 74-60 
44 | 19.31 | 28.97 | 38.62 | 48-28 $794 67.60 | 77.25 
| 45 | 20.00 |- 39.00 | 40.00 | 50-00 0-00 | 70.00 | 80 oo 
| 46 | 20.71 | 31-06 1 41.42 | 51-77 | 62-13 | 72.48 | $2.84 
| 47 | 21.44 | 32-17 | 42.89 | 53-62 | 64-34 | 75.96 | 85.79 
48 | 22.21 | 33-32 | 44-42 | 55-53 | 66 63 | 77.74 | $8.85 
49 | 23.00 | 34-51 | 46.01 | 57.52 69.02 | $0.52 | ga. oz 
50 | 23.83 | 35-75 | 47-67 | 59-59 | 71:50 | 33.42 | 95-34 
| 51 | 24.70 | 37-04 | 49.39 | 61.74 | 74-09 | $6.44 | 98.79 
52 | 25.60 | 38.40 | 51.19 | 63.99 } 76.79 | 39.59 [102.39 
53 | 26.54 | 39-8+| 53-08 | 66.35 | 79.62 | 92.89 [106.16 
54 | 27.52 | 41-29 | 55.05 } 68.82 | 82.58 | 96.34 110.11 
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zi3 
Cuaolours, &c. for Mass. Wo 2 


For colouring maps, an amuſement both extremely. | 
agreeable and of great advantage, beſides the colours, 


gum water and tartar ley are principally requiſite. A 


Gun Warez may be made in this proportion. 


Three ounces of the whiteſt and cleareſt gum arabie, bea 


ſmall, may be diſſolved in a pint of fair ſpring water: 
ſhake it two or three times a day very well, If there i 


any foulneſs in it, ſtrain it through a rag into a clean 


earthen diſh, and then bottle it for uſe. It ſhould be 
made freſn every two montus; therefore ſmall quantities. 
are beſt at once. | | 7 


— - 
# . 


TarTar Lay is made in this manner. Wrap about 
two ounces of the beft white tartar very tight in half a 
ſheet of brown cap paper, thoroughly wet; put it into a 
clear fire of wood or ſea coal, to remain till it is red hot, 


when it muſt be taken out with the tongs, and immediately 


put in a pint of water. Rub it well to pieces with your 
ſingures, and put all into a long, narrow glaſs; in a day 
or two the clear ley may be decanted off, and, lien put 
icto a clean glaſs, kept for uſe. 8 

Colours of a ſuperior brightneſs/and luftre are made 


as follows, peculiarly calculated for improving and em- 


belliſhing maps. my | „o 

A Corr Green is thus made. Take a quantity 
of the beſt French verdigreaſe, which beat into fine 
powder, with about one-fifth of cream of tartar, avaiding 
the fames of the verdigreaſe by ſtuffing the. noſe, and 
holding ſome fine linen in the mouth. Mix the powders 
ia about five or ſix times their weight of water, which 
boil away in an earthen pipkin to half; and when. cold, 
ſtrain it, putting the liquor into a glaſs, which ſtop; up, 
and let it ſtand to ſettle till the liquor is very clear. If 
ſhould not be deep enough, diminiſh it by a gentle heat 
over a few coals, and try its ſtrength by a ſlip of white 
paper. Bur it ſhould; not ſhine too much; this will Jomes 
times make it necefſary to boil it anew with ſome more 
verdigreaſe, ſo as to become a tranſparent, deep willow 

. f green. 
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green. This colour will keep many years, if cloſe 


corked, A little quantity may be in a ſmall pot or an 
cup over a few hot embers, 5 ? to 
' A SToneg-Colour is made by boiling an ounce of ga 


the beſt myrrh, in powder, in a pant of the tartar ley, gr 
Ul it is diſſolved. A ſhort time will do it; pour off the ; 
clear liquor, when ſettled, for uſe, keeping it cloſe topped. 
It will never decay: boil away the liquor to make it 
deeper, or add water 40 make it fainter, 


| A Cx1m4s0n Colour may be made with about 30 
or 40 grains of good cochineal, bruiſed to fine powder in 4 
a gally pot, adding as many drops of tartar ley. as will 
juſt wet it, and force the colour. Put half a ſpoonful of 
water to it immediately, or more, if it is too deep; you 
will have a delicate PuxrIE Corouvx or Tincture. 
Scrape a very little allum into the tincture, and it will 
change into a delicate Crimſon; it ſhould be uſed ſoon, 


as it decays with keeping. e 

5 Fora Bur, grind indigo very fine on a ſtone, with 
a little tartar ley ; and when like a thick ſyrup, add gum 
water tq it, Un keep it in a glaſs cloſe ſtopped. When 
you uſe it, ſtir it up from the bottom. 7 


Sawmboge makes the beſt YsLLow, in a lump of 
which make a hole with a penknife to put in ſome water; 
ſtir it well with a pencil, to make a 2 or deeper yel- 
tow as you require. Pour it into a gally pot, and temper 
more till you have enough. 1 0 


* Red lead and orpiment may be had at che ſhops very 
finely- ground, which temper with gum water for uſe. 
Blue bice needs only to be tempered. in the ſame, manner. 
_ Utcramarine, though dear, will go a great way with 
care, and may be mixed with a little gum water in a very 


— gd 


mall gally pot. 


* - 


Catmine is a very dear colour, but may be tempered 
to various degrees of crimſon with gum. water, and 
mould be uſed with care, Vermillion is a, beautiful 
ſearlet, if fo tempered; but it ſhews much brighter When 
dry, if glazed over with ſome thick gym water, in pro- 
portion of two ounces of gum arabic to half a pint. of 
Z ee 
| 83 | Burned 


%Y 


to a proper thickneſs, makes a' good tranſptrent colour. 


+ The diviſions in à map, which diftinguith one kingdom 


the two kinydoms are ſeparated by a row of large points 


-next province may be coloured in like manner with gam- 
boge, che next with the crimſon tincture of cochineal, 


. E 
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Burned umber, for ſome uſes, if ground very fing, 
and thick as poſſible, and then tempered with gum water 


A pleaſant Ga ass Ga E EN is made by taking a lump of 
gamboge (as for yellow) and mixing in it ſome copper 

green; by ſtirring it with a pencil, it will change from a 
willow te a 'graſs green, and will be deeper or lighter, 

according to the time you ſtir it. 1 33 


4 


To Colour the Maps. | 


from -another, or one county from another, are known 
by certain (lines or rows of pricks, or points of ſeveral 
ſizes and ſhapes, agreeable co the divifions they are to 
denote. In a map of Spain and Portugal, for inſtance, - 


or pricks, and the ſeveral provinces (ſuch as we call 
ſhires in England) are diſtinguiſhed by lines of leſſer 
points. Then, to colour Portugal, cover the hills within 
the large pricked line with very thin tinfture of myrrh, * 
or tincture of Jeſuit's bark; and, where there are woods, 
dab every tree with the point of a very fine pencil dipped- 
in graſs green, made with gamboge and copper green. 
In dipping your pencil, ſtroke it againſt the ſide of the 
—. glaſs where your colour is, to prevent its kel ug, 

he principal cities and towns may be marked witk 
another pencil dipped: in red lead, thinly tempered with 
gum water, that the eye may readily perceive them. . 

To trace out the bounds of the provinces, oe e | 
pencil dipped in copper green, which move along th 
inſide of the orickes ü — lay ing it evenly on. The 


the next with red lead, the next with graſs green, and 

then any of the former colours. Obſerve, that no two 

provinces muſt in any part join with the ſame colour; 

and that where the provinces join, the ſecond colour muſt 
not be laid on before the firſt be dry. The colours may 
be lightened off, or made fainter, when nearly dry, by 

wetting a clean pency in water, gently ſqueezing it -out, 

__ going round. with it on the inſide of the coloured 
C . | \ * . 


Ff: VWoete, 
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Nete, That where any towns, trees, hills, &, have 
deen coloured before the bounds are marked out, thoſe 
places muſt continue, and rot be coloured again with any 
other tincture or cclour. Landſcapes may be coloured 
According to nature, as may all other devices or figures 
which are introduced to ſet off and embelliſh maps. Our 
limits will not allow us to be more partitcular; and there- 
fore we ſhall only add in general, that the water and the 
bottoms cf ſhips are to be tinged with thin indigo, the 
hull with umber, the fails with tincture of myrrh, and 
the flags with vermullion or blue bice, according to their 
reſpective colours, The ſmoke of the guns may, where 


neceſſary, be done with very thin bice ; and laſtly, the 


| border or margin of the map may be coloured either with 
yellow, red, ciimfon, or any other lively colour at 
pleaſure. : e 


s &@ 
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he | Teng 3g. 
XA ANY: conſiderable uſes of this branch of learning 
M have been already mentioned än the application of 
.Duodecimals to artificers works, with ſpecimens of Þoard 
and timber meaſure, The:Y.oung Meaſurer's Complete 
BE. by the late Mr. Fenning, has been alſo gte ferred 
40 for further ir formation. Our limitggoblige; us 30 be 
very conciſe, and therefore 1 ſhall briefly ſhew the nat te 
f.a_ fr. plain figutes, preparatory % Hurvey ng and 
Goaging, in order to ſhorten the. Obſeryation; on, thole 
uſe itil practical ſubjects. duns, eee 1978 Wi; N 
de principal figures in ſuperficial . meaſuring} aze 
ſquares or other four- ſided figures, triangles, or three- 
4dided figures, with circles or their parts, and the elliplis. 


— 


* 


*Phoſe in ſolid r are, cubes or other, ſix· ſided 
Fgares, priſms, pyramids, ſpheres, and, other Firculgr 
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| Of Ape Tis) widths 1 fo ther fed ph 8 


5 Rs Of a 'Square. | 
figure of ber equal ſides, at right 

les with each other, the nature 
of which has been explained in the 
Figure A BC D, Fi Its con- 


ly 


into ſelf. . 


2. Of a ParallELo- 


"This is a . 


entrance upon Geometry, as the 


tent is found ” multiplying the fide C 


Fig. 1 . 


29 
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Fig. 2. 


GRAM. This figure alſo 
conſiſts of four fides, and 
at right angles with one 
another, but the oppoſite 


* 


ſides, only are equal, as © 


abecd, Fig. 2. 
breadth @ c will give the area, 


3. Of a Ruousus. As 
this figure has alſo four equal 
fides, it differs from a ſquare 
that none of its angles are 
right angles, but two obtuſe 
and two acute, Its ſhape is 
that of à diamond pane of 


"0-3 


2 
. 


ole glaſs, as the Figure AB CD, 
Fig. 33 and its content is found by moltiplying the 
are of the rhambus A 


from the obtuſe angle at A. 


: Of a-Rrou- 


* 


* 


. 


The length à 6 mullioticd by the 


Fig. 3. 


92 


B into the perpendicular A c 12 bal 


* 
* 
* 
- 
* 
« 

* 
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* 
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BOIDEs. Its fides 
are like thoſe of the 
parallelogr am, from 
which it differs as the 
rhombus does from 


the ſquare, having 


8 
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two obtuſe and two acute angles. Its content is alſo 


found by multiplying the longeſt ſide A B (ſee Fig. 4) 
nn hp perpendicular A c let fall from the obtuſe angle 
at A. | - : 


3. Of a Trranclie. As the ſeveral kinds of tri. 


angles have been given under Plain Trigonometry, they 
are not repeated. The content of all plain triangles is 
found by multiplying any fide into half the perpendicular 
let fall upon that ſide from the oppoſite angle. Another 
meihod of importance” to be known, 1 by ſur- 
veyors of land, as every poſlible cauſe of error in taking 
a perpendicular is precluded, is as follows: add the three 
ſides together, and from half the ſum ſubtra& each fide 
ſingly, noting the remainders, which being multiplied 
Continually into each other with the ſaid half ſum, and 
the ſquare root of the product extracted, the content is 
obtained. | | 


1 Fig. 5 
6. Of © TRAPEZZ IU. | Th 
This is a four-fided figure, 
as AB CD, Fig. 5, having Br: 
enerally its fides, and con- 
| y its angles, uncqual. 

All - four-ſided figures, not N 
reducible to the former, are * D 
fo called. They are uſually divided into two triangles 
by a diagonal line, which is a common baſe to both, as 
B D, which is one fide of the triangle B C D, as it is 
#fo-of the triangle ABD. It may be meaſured either 
by perpendiculars let fall from C and A reſpectively on 
the common baſe. or diagonal B D, or ſingly by the 
preceding rule for a triangle without the perpendiculars, 
If it is done by perpendiculars, half their ſum multiplied 
by the diagonal will be the content; but if by triangles 
without a perpendicular, the content of the two triangles 
mult be added together for the content of the trapezium. 


7. Of 


i F — - 
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5. Of Potycoxs, Re- 
aid Polygons confiſt uſually - 
of a number of equal ſides, 
from five to twelve, and may 
be confidered as making ſo 14 
many iſoſceles triangles, of G 
which the ſide is the baſe, and % 


the center of the circle on | Wo | 
| which the polygon is drawn is © D | 
the oppoſite angle. Thus | 


AB CDE F, Fig. 6, is a 2 | 
hexagon or regular polygon of fix ſides, of which CDG 
repreſents one of the triangles; ſo that if the content of 
one triangle be found, that content multiplied by the 
number of fides gives the content of the whole. | 


I ;ͤ¶ I 


d 


* R- As 


| | Fig. 7. 
Irregular Polygons have their C 
ſides and angles unequal, as 
AB C D E, Fig. 7, is an ir- 
regular figure of five ſides, the 
content of which is found by 
drawing diagonal lines, and pro- 
ceeding as directed for triangles 
and trapezia. 


* 


8. Of a Circrts ard its 
PaxTs. A Circle is a figure 
Pry and is formed 
by che motion of any ſtraight 
line, as A d, moving round one 5 


lied end of it, as A, the center of . 
zles the circle bode, Fig. 8, of 
les which þ A is called the dia- 


meter, paſſing from one fide of _ 3 
the circle to the other through the center. The moſt 
general properties of circles are, to find the circum- 
ference and area, having the diameter, or to find the 
diameter and area, having the "circumference given. If 
the diameter be given, multiply it by 3.1416 for the 

| | circum- 


* | 
* 
: E 
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| circon and multiply the ſquare of the diameter 
by .785 q for the content or area; but if the circumference 
de known, multiply it by . 318%. for the diameter, and 
multiply the ſquare of it by 2 ſor the area. A ſeg- 
ment or part of a circle is a figure terminated by a right 
line leſs than the diameter, called the chord line, ani a 
part of the circumference ; / the area of which may be 
found ſufficiently near the truth without knowing the 
ſemi-diameter., Multiply the greateſt height of the 
ſegment by the number .626, and ſquare. the product, 
and to this add the ſquare of half the chord line; twice 
the ſquare root of that ſum multiplied by two-thirds of 
the height will give the area or content. But, to be 
more exact, proceed thus. Square half the chord line, 
which divide by the greateſt height of the ſegment, and 
the quotient added to ſuch greateſt height will give the 
diameter of the circle, half of which is radius; from 
this ſubtra& the greateſt height of the ſegment, and the 
_ remainder is the perpendicular of the triangle, bounding 
ſuch ſegment, of which the chord line is the baſe, - the 
area of which is found as before. Then if radius be 
- multiplied by half the length of the arch, meaſured on 
the circumference, and the area of the triangle be taken 
from that product, the remainder will be the area of the 
ſegment. The ſegment is here ſuppoſed to be leſs than 
a ſemi-circle, | - 
Or the area of the ſegment of a circle may be obtained 


another way, by finding the radius, and the angle com- "its 
prehending the area of ſuch ſegment, which may be ey 
eaſily had by Prob. VI. in Geometry, p. 268. Multiply 10 K 
the ſquare of ſuch radius by the number of degrees The 
contained in the area, and that product by the decimal 1 
.0087267, and the area or content will be known. "of 1 
. Of an ELLliys1is or Oval, The various ways of aue 
| * * an oval have been ſhewn under Prob, VIII. of cont 
Geometry, p. 269, &c. and the beſt method of finding 
their content is, to multiply the length by the breadth, 1 5 
and that product by 7834. So' much for ſuperficial . 
. — inter 
Whic 


To fin) the Content of Solid Figures. 
1. Of the Con. This is a ſquare ſolid, compounded 
of ſix geometrical ſquares, and exact!) in the * 
0 , | 7e, 


\ 


— 
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dye, the figure of which is well known, Its content is 
found by multiplying the ſquare of its fide inte the fide, 
| and the laſt product is the anſwer, _ 1 * 


SF. FE 


2. Of the PARALLELOPIPEDON, This is a ſolid 
figure,” compounded of fix parallelograms, the oppoſite 
ſides of which are equal. Or it may be called a priſm, 
the baſe or end of which is a parallelogram, and may 
repreſent a piece of timber or ſtone. As the length at 
the end multiplied by the breadth gives the acea of a 

aralleſogram, or the baſe, ſo that product by the Whole 
ength gives the ſolid content of the piece. af; 


2x ME A A. AAA. a 2 tn 


49 — 


3. Of the Pais. Though a parallelopipedon may * J. 
be deemed a priſm, yet thoſe are generally conſidered to U 
be ſuch only as have a poly gon fer their baſe, inclulisg 
the triangle and ſquare. In all priſms, whether trian- 
gular, ſquare, pentagonal, hexagonal, &c. the area of 
the baſe multiplied by the length wilt be the ſolid centent. 
. Z. All the dimenſiens muſt be of the ſame name 
or denomination, in this and the following ſolid bodies, 

or reduced to the ſame. If they are all inches, divide 
the produtt by 1728 for ſolid feet. But if the lengtb is 
ja feet, and the other dimenſions in inches, the length 
may be multiplied in feet, and the product divided by 
144 far ſolid feet. This obſervation holds good of the 
following figures. | 8 


d OV (@ =o > ov 


— = 


E 
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— * 
- — — - - — — To — — % * 
- — _ 
- — - — — 1 
— + — —— 
7 _ —_— . 


d 7 

1- 4. Of the Prramitd. Theſe are of various :{onts, 
C and are named as their baſes; all gradually dimmiſhing 
y to the top, where the ſeveral ſides terminate in a point. 


They are called triangular, ſquare, pentagonal, & c. and 
are generally, though not always, polygonal. The area 
of the baſe, whatever form they are of, 'multiplied by 
_ one-third of the perpendicular height, will giye_the 
content. | | n 
5. Of the Fxusruus of PrRxAurbs. Theſe £ 
as various as the ſeveral r nd are ſuch as do 
not terminate in a point, but ſeem to be cut off at ſome 
intermediate place. Such are many kinds of obeliſks, 
which are only continued to a certain height, gradually 
diminiſhing from the baſe; on which ſtatutes or other 
figures are frequently srected. To find their S 
| a 
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add the ſquare of the ſide of the greater baſe to de 


ſquare of the ſide of the leſſer baſe, and alſo the rectangle 
of thoſe ſides. Multiply the ſum, if the baſe is a tri. 
angle, by. 433; if a ſquare, by 1; if a pentagon, by 
1.7204; if an hexagon, by 2.5938, &c. as given at 
p. 244 of the Young Man's Book of Knowledge, by 
Mr. Fenning, laſt ediion. Tat product multiphed by 
one-third of the height gives the content, 


6. Of a CYLINDER. This is only a round column, 

the baſes being equal circles, and is exactly repreſented 

by a garden or field roller. The area of the circle at the 
baſe multiplied by the height wall be the content. 


„ Of a Cox z. This is of the nature of a pyramid, 
but circular, and, -like that, ends in a point. The 


content is found by multiplying the area of the baſe by 
one-third of the height, ; | | 


8. Of the FxusTUM of a Conz. This is allo of 
the nature of the Fruſtum of a Pyramid, when the upper 
of the cone ſeems to be cut off- before it terminates 

in a point; of this ſort are many obeliſks, columns in 
buildings, &c. The method of finding the content u 
ſomewhat fimilar to that for the fruſtums of pyramids, 
which is, by adding the ſquare of the diameter at each 
end to the rectangle of the two diameters, and multiply- 
| Ing the ſum by .7854, and that product by-ene-third of 


9. Of a Sri or GLoBz. This is known to be 
2 round ſolid body, which is exactly repreſented by a 
ball. There are different rules for finding its ſolid con- 
tent. Multiply the cube of the axis or diameter by 
- +5236, and the product will be the content. Or, mul- 
tiply the circumference by the axis, and the product wil 
be the ſuperficial content, which alſo multiply by the 
axis, and the ſixth part of the product is the content. 
Other rules are ſametimes given, but they are not ſtrictiy 
true. a n W. 


10. Of the SpnERoOID. Thit is nearly of the ſhape 
of an egg, each end of which is equally convex or full, 
It may be conceived to be formed by the revolution of 4 
| | | 00 
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oval or ellipſis about its tranſverſe or longeſt diameter. 


The. content is found by multiplying the ſquare of the 


breadth or conjugatediameter into.the length or tranſverſe 

diameter, and that product by . 5 236. (WED 
For the regular Solids, ſee the ve Art of Meaſuring, 

er the Young Meaſurer's Complete Guide, by D. Fenning. 


Of SURYEYING. 


HIS is an art ſo immediately depending upon Geo- 
- metry and the Rules for Meaſuriug juſt laid down, 
that I have aſſigned this place as moſt proper for treating 
it, Its utility 1s too well known to be commented upon, 
The gentleman, of courſe, withes to know the quantity of 
acres his eſtate conſiſts of, and the farmer the admeaſurement 
of his different fields. Without ſome knowledge of the 
art of land-meaſuring, he can neither ſet out his acre of 
wheat for the reaper, or his turnips for the labourer he 
employs to hoe them. : | 
It is my intention to aſſiſt my readers in this matter, 
by ſhewing a plain, eaſy method of fading the content 
of any piece of ground, of whatever form, For this 
purpoſe a gunter's chain, conſiſting of 100 links of an; 
equal length, is commonly employed, and is the moſt 
general inſtrument in uſe, This is 22 yards in length, 
and conſequently, every 25 links is equal to one pole, 
or five yards and 'a half. For common purpoſes thus 
is ſufficient, Nor indeed is this always neceſſary; for 
it is very eaſy to find the. content of any piece of 
ground, / taking its dimenſions in yards and parts of 
a yard. I ſhall 3 method of doing this both 
ways, firſt premiſing, that I ſuppoſe my reader to be 
acquainted, at leaſt with Diviſion and Reduction, and. 
in certain caſes of triangles it would be proper to know 
the Square Root ; though the neceſſity of this is not to 
be maintained, becauſe it may be readily done another- 
way, as will be Teen preſently. ado! 216 29 
The firſt thing to be conſidered is, to take the dimen- 
Lions, as it is commonly called, i. e. the meaſure in length 
of ſuch ſides of the field or part of a field as are neceſſary; 
or the diagonals where the ſides are not regular, which it 
muſt be obſerved very few fields are. If the length on 
one fide is equal to the length on the other ſide, — 5 
2) rea 


denominations you meafured in is had, by multiplying the 


This is done by cutting off five places of figures on the 
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breadth at both ends alſq equal, ther the content ia the 


length and breadth together as in a parallelogram ; ſo that 
if you meaſured by links, this product will be ſquare 
links, which being divided by [100000 (the number of 
ſquare links in an acre) the quotient will be acres. N.B, 


right-hand, and to. find the value of the remainder, or 
figures ſo cut off, multiply them by 4, and cut off alf 
five places, and if any figure be on the left hand, it will 
be roods; multiply thoſe again on the right, if any, by 
40, and cut off as before for perches. ; 

If in the inſtance already mentioned, the dimenſions 
were taken in yards by a line or ſtring, afterwards mea- 
ſured by a yard meaſure, then ſuch product wovld have 
been ſquare yards; and if this was divided by 4840 (the 
number of ſquare yards in an acre) the quotient would be 
acres. The remainder, if any, multiplied by 4, and di- 
vided by*4840, gives the roods ; and that remainder mul- 
tiplied by 4o, and the product divided by 4840 as beſore, 


gives the perches. 


Example 1. A piece of ground was meaſured, the 
length of which was goo links, or- 5 chains, and the 
breadth 200 links, or 2 chains; what 1s the content? 


OyERaTtion.. 
500 


- 1 [00000 


The length and breadth are here multiplied together, 
and 5 places to the right hand cut off, as by the rule, 
and the figure on the leſt hand ſhews the content to be 
juſt one acre, | 


— 
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Example 2. A farmer agrees with a reaper to cut a 
piece of wheat, the length of which was 110 yards, and 
the breadth 44 yards; and being deſirous of knowing 
the quantity of ground it contains, is here requeſted ? 


OPERATION. 
110 


: Xx 4 
440 
140 


4840) 484001 Acre, An/w. 
4840 
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Example 3. A farmer has a ſmall three-ſided field of I 
| the ſhape of a triangle, the three ſides of which meaſure the 
1 150 yards, 136 yards, and 120 yards; the content is Raff 

| here deſired to be known ? | pe vt 
F 150 203 203 203 ſide 
| 136 150 136 120 Yar 
| 120 — 5 — cont 
| 53 © 4 1 
| 2)400 figur 
num 
| 203 ago! 
| 53 | for 
: FOR per 
4 609 upli 
4 1015 E 
| regu 
10759 was. 
1 67 diag 
| — foun 
| 75313 and 
| 4554 (the 
[ | from 
i | 72085 3 obta 
| 83 quad 
— 194 
| 16258900 ² cont; 
1 5766824 

\ 508 3079917735 Square Yards, which divided by 

i _— 4840, the ſquare yards in an 

acre, and reduced as above di- 

1 147) 1083 rected, will give 1 Acre, 2 

1029 Roods, and 16 Perches nearly. 

of 1543) 5407 

il wk 

| 15465) 77899 

| 77325 

| 574 | 

| 1 


f 


*s. 
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If upon the longeſt fide a perpendicular be taken from 
the oppoſite angle, by means of a croſs ſtaff or quadræaut 
ſtaff, it will ſtrike the angle oppoſite the baſe, at 89 yards 
from the extremity of the greateſt fide fubtending ſuch 
angle, or at 61 yards from the extremity of the leſter 
ſide. Then meaſure the perpendicular, which is 103 
yards, which multiplied into half the baſe will give the 
content nearly as above, 

In the ſame manner the area of irregular four ſided 
figures, called Trapezia, muſt be found; or any other 
number of fides, however irregular, by meaſuring di- 
agonals, and making them the baſes of triangles. Or, 
for trapezia, by meaſuring the diagonals and taking 
perpendiculars, half the ſum of the perpgndiculars mul- 
tiplied by the diagonal gives the content, 


Example 4. An ir- 230 
regular four-fided field 194 
was to be meaſured, the — 
diagonal of which was 2) 424 
found to be 325 yards, 212 
and the perpendiculars 325 
(the neareit diſtance — 
from the ang'es being 1060 
obtained by the croſs or 424 
quadrant ſtaff) 2 30 and 636 
104 yards; what is the 
content ? 4840) 6 900 (14 Acres. 


4840 
20500 
19300 


4300, 


4840) 18 2400 (37 Percbes. 
14520 93 
37 200 
33580 


G g 2 3320 In 


— 
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7 — — —— PVPT—! —— — 22 —— 
3 


340 THE YOUNG MAN”s 


In the ſame manner may be found the content of any 
geld whatever. If the above field had been meaſured 
with the chain, the dimenſions would have been nearly 
tlefe, viz, the diagonal, 14 chains, 77 links; and the 
twe perpendiculars, 10 chains, 46 links, and 8 chains, 
82 links; and the operation as follows: 

Ch. Lin. 
10. 46 
8.82 


38] 12480 

Nete, It frequentiy happens that one fide of a field 
may, be an old boundary fence, or ſome brook, &c. may 
eccaſion ſuch fide to be very irregular; in ſuch caſe, in 
taki g the dimenſions, take a fraight line as much wichin 
the limits of the field as poſitble, and calculate as before. 
For thoſe irregularities, take offsets to the amount of 8 
cr 10, and ſometimes 15 or 20, cr more, as occaſion 
ſeems to require, the ſum of all Ml. ich beirg divided by 
the number of offsets taken, will give a mean diftance to 
He multiplied by the direct length of the line or ſide, to 
be 2dded to the former for the whole content. 

Here follow two tables for laying out an acre of ground 
by yards, of great uſe to many, and for converting yards 
into chains aud links, or the contrary. 


TABL 


nn 
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TAB LS 


The length in Yards and Inches required to make an 
Acre, according to any Number of Yards proprſed in 


Breadth, 
Breadth Length. _ Breadthy Length. | 
in Yds. | Yards. | Inches, || in Yds. | Yards, | laches, f 
— | 
1 | 4840 oo 36 134 16 
2 2420 oo 37 130 29 
3 1613 12 38 127 1 
4 1210 O0 39 — O4 
6 968 o 40 121 oo | 
6 806 24 41 118 wa 
7 691 15 42 115 09 
1.3 605 oo 43 112 29 
13 537 28 44 + #m co | 
10 484 OO 45 197 20 
11 440 O 40 105 08 
12 403 Is Þ 89 102 35 
bs. 32450 3 4 ws | 30 
14 345 26 49 98 23 |} 
15 324 24 50 95 29 
16 302 18 51 9+ 32 | 
I | *% |]. a5 | SS "8T og | 
44 18 208 32 53 91 12 
88 oo | 
85 15 
5+ | 33 
83 160 
82 O1 
83 "oF 
| 79 12 
75 02 
70 30 
75 22 
74 3 
73 „ 
72 08 
71 ov |} 
| 70 85 
} 69 os | 


TABLE 
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SS 0 SR If 
The Number of Acres, Square Chains, and Parts of a 


Chain, each Chain being divided into 121 Parts, con- 
. Zained in any Number of Square Yards. 


— 


3 | _— Parts. || Square Yds.| Square Links. 
| 

I 20 80 4840 1,00000 

| 2 4041 30 9680 2,00000 

3 61 | 119 14520 3,0000 

4 82 78 19360 4.0 

5 104 $3 24200 5 ,00000 

| 6 149 ] 347 29040 6,000090 

7 144 | 76 33880 7,00000 

| 8 168 | : 35 38720 8,00000 

9 185 | 115 43500 9,00000 

= 200 | 74 48400 10,00000 

1 0 41 % ²˙ 958 O00 20,00000 

1 61914 101 145 200 30, oo 

| I 820 | 54 193000 | - 40,00c00 

1, 242000 | $50,00000 

„FC 290400 60, ooo 

% 244% 1 8 338800 70,90000 

80 1652 | 108 . 387200 80,90000 

00 18591 67 435 600 go, ooo 

| 100 2066 14 484000 | ioo, ooooo 

| 200 | 4132 28 998c00 | 210,00000 

300 | 6198 42 || 1452000 zoo, ooo O 

400 | 8264 | 56 j{ 1936000 | 40o, oc ooo 

500 10330 | 70 || 2420000 oo, ooo 

600 | 12396 84 || 2904000 | 600,00000 

F 700 | 14462 98 3388000 | 700,c0000 
38001628 | 112 || 3872000 | $00,00000 | 

1 goo | 1859; | og || 4356000 | $00,00000 

1009 | 200061 | 19 || 48400Co | I c00,00000 
2000 | 41322 38 | | 

3000 619831 57 | 

4000 | B2644 | 76 | | 


he 
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The uſe of theſe tables is evident; for if you wiſh to 
meaſure out an acre of ground, the breadth of which ſhall 
be 45 yards, you have the length 107 yards and 20 inches 
by the firſt table. In like manner, the uſe ef the ſecond 
table is plain; by which the number of ſquare chains or 
acres in any known number of ſquare yards 1s obtained at 
ſight, from one yard to 10-0 acres, which may be con- 
tinued to any number at pleaſure. If the number cannot 
be taken out at once, extract it at twice, or at three or 
more times, if neceſſary, and add together. It has been 
noted already, that if five places of figures on the right 
hand are cut off, the figures on the left hand will from 
ſquare links become acres. 


Of GAUGENC. 


UR limits oblige us to be very brief in this branch 

of meaſuring. The ſame rules, therefore, ſhall ſuf- 

fice for computing meaſures of capacity, as for ſolid bodies 

of the ſame form already given. But there are ſome pecu- 

liar forms of veſſels, ſuch as caſks, tuns, &c. which, though 

they need no explanation as to their form, mult be parti- 
cularly conſidered. 


For meaſuring caſks, take the diameters at the head and: 


bung, and allo the length, in inches, and then proceed 
thus. Find the areas of the circle at the bung, and alſo 
at the head, ſeparately, as taught under Meaturing ; and 
to two-thirds of the area at the bung add one third of the 
area at the head, which ſum, multiplied by the internal 
length of the caſk, will give the content of ſuch caſ in 


ſolid inches. Divide this by 231, if for wine gallons, 


or by 282, if for ale gallons; and the quotient will give 
the number of gallons in ſuch caſk. 


Example. Suppoſe the bung diameter of a caſk to be 
31.5 inches, and each head diameter 24.5 inches, and 
the length 42 inches; to find the content of ſuch caſk in 
ale gallons ? 

Fi, The ſquare of the bung multiplied by . 7854, 
gives 729.313 15, two thirds of which is 519 5421 inches, 
Secondly, The ſe 
gwes 471.43035, one third of which is 157.4545. 
Third, 1 


quare of the head multiplied by .7854, 


| 
[ 
0 
i 
| 
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Thirdly, Their ſum, multiplied by 42, gives the capacity 


of the caſk in inches, 284 20.8771. Laſtly, Divide this 
by 282, and the quotient is 100 gallons, and a little more 


than 3 quarts, 
The reaſon of giving ſo diſtin an account of the ope- 


ration is, that by directing the young ſtudent to find the 
area of the reſpective head and bung circles, the propriety 
of ſuch operation might be more clearly perceived. This 
being obſerved, we may naturally deduce from hence 
another general rule; which will not only render the mul- 
tiplication by. 7854 for reducing the ſquare to its inſeribed 
circle unneceſſary in one caſe, but in both. For if to two- 
thirds of the ſquare of the bung diameter, one-third of 
the ſquare of the head diameter be added, and that ſum 


being multiplied by the length, and the product divided 


by (what are uſually called the circular diviſors) 359.05 
for ale gallons, and 294.12 for wine, the content will be 
had the ſame as before. Or, that product may be multi- 
plied at once by .7854, and divided by 282 and 231, 
which will give the ſame. 


Note, If a round tun is to be gauged, let it be done as 
taught for a cylinder, if the top and bottom are equal; 
if they are unequal, take the method given for the fruſ- 
trum of a cone, 


Here follows a table, by means of which, the dimen- 
ſions and content of the whole caſk being known, the 
liquor remaining in any caſk may be known when part is 
drawn off. But this is only for caſks which lay upon the 
bulge or fide; though this is the moſt common way, ex- 
cept among large brewers, and therefore beſt calculated 
for general uſe. 


A TABLE 


UNIVERSAL COMPANION. 


345 


A TABLE for calculating the Contents of a Caſt, when 
partly drawn 77 ſufficiently near for common Purpoſes. 


V.S.| Scgment. v. s Segment. VS.] Segment. V. S. Segment. 
1 | 0,001 7 26 | 0,2066 51 ſ[o,5iz7 | 260, 8155 
2 [0,0048 27 0,2178\] 52 |0,5255 | 77|0,8263 
3 | 0,0087 23 , 2292 53 10,5382 780, 8369 
4 |©,0134|| 29 , 240% 54,5500 79e, 8473 
a 50, 018730 | 0,2522 | 55 [o, 5035] 800, 3576 
| | 6[0,0245 || 31 0, 2640 56 [0,5762 | 8100, 8677 
; 7 [09,0308 if 32 0,2759 | 57 [0,5888y 820, 8776 
F 8, 375 [33 o, 287858 [o, 6014 33] 0,8873 
1 9 [09,0440 || 34 0,2998 | 59 o, 6140] 840, 8967 
Þ 10 [o, o5 20 35 o, 311960 o, 6265 85,9059 
11 [0,05g98 36 o, 324161 0,6390 860, 9149 
. 12 |0,0680 || 37 o, 3363 62 |0,0514 || 87] 0,9236 f 
13 [0,0704 |: 38 o, 3486 63 0,6637880, 9320 | 
a 140, 0851 39 , 3610 640, 6759 890, 9402 | | 
15 [0,0941 | 4 0,3735 | 65 [0,6881 | go] 0,9480 | 
16 o, 1033 41 o, 3800 66 |0,7002! 912.9554 hk 
g 1170, 127 42 0,3986 E. 0,7122 9210, 9625 4 
, 18 O,1I224 43 0,4112 68 0,7241 | 93 0,909 2 i 
19 ,0,1323] 44 0:4238 69 \c,73b0Þ 94% 55 | 
20 ( 0,1424} 45 0,436; | 70 10,7478 | 951 0,9313 k 
21 |0,152-] 40,0,4491 | 71 ,0,;543 | 99]0,9866| | 
. q 22 | 9, 1631 47 0, 4618 72 0,708] 97/0, 9913 | 
e 23 81737 48 10,4745 73 j0,7822| 98,9952 
5 24, 1545 49 ,4873 740, 7934] 98,9983 
e 25 2,1985 J 50 o, 5000 75 o, 8045 100, ooo 
d Us E of the TABLE. In the caſk already given for an 


example, whoſe bung diameter is 31.5 inches, and the 
content 100. 78 gallons, let 10 inches of the liquor be 
drawn off, io that the wet inches at the bung are 21.5 
inches; what quantity of liquor is drawn off ? 


Rule,] Mulciply the dry inches by 100, and divid® 
the product by the diameter at the bung, and the quo” 
tient will be che number wherewith to enter the table 
nen take out the number ſtanding againſt it, which 
multiply by rhe content of the whole caſc, cuttiig off 
from the product four figures on the right hand, when 

8 thoſe 


| 
l 
' 
j 
| 
j 
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| Thirdly, Their ſum, multiplied by 42, gives the capacity 


of the caſk in inches, 284 20.8771. Laſtly, Divide this 
by 282, and the quotient is 100 gallons, and a little more 
than 3 quarts, 

The reaſon of giving ſo diſtin an account of the ope- 
ration is, that by directing the young ſtudent to find the 
area of the reſpective head and bung circles, the propriety 
of ſuch operation*might be more clearly perceived. This 
being obſerved, we may naturally deduce from hence 
another general rule; which will not only render the mul- 
tiplication by. 785 4 for reducing the ſquare to its inſcribed 
circle unneceſſary in one caſe, but in both. For if to two- 
thirds of the ſquare of the bung diameter, one-third of 
the ſquare of the head diameter be added, and that ſum 
being —_— by the length, and the product divided 
by (what are uſually called the circular diviſors) 359.05 
for ale gallons, and 294.12 for wine, the content will be 
had the ſame as before. Or, that product may be multi- 
plied at once by .7854, and divided by 282 and 231, 
which will give the ſame. 


Note, If a round tun is to be gauged, let it be done as 
taught for a cylinder, if the top and bottom are equal ; 
if they are unequal, take the method given for the fruſ- 
trum of a cone. 


Here follows a table, by means of which, the dimen- 
fions and content of the whole caſk being known, the 
liquor remaining in any caſk may be known when part is 
drawn off, But this 1s only for caſks which lay upon the 
bulge or fide; though this is the moſt common way, ex- 
cept among large brewers, and therefore beſt calculated 
for general uſe. 


Pal 


a * 
880 * — 8 " gy \ " nw * th. * 


A TABLE for calculating the Contents of a Caſt, when 
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partly drawn 7 ſufficiently near for common Purpoſes. 


V. S Segment. [VS. 


V. S.] Segment. Segment. V. S. Segment. 
1 o, oo? 26 o, 2066 510, 5127 260, 8155 
20, oo48 [27 o, 21788520, 5255 77,8263 
3 | 0,0087 || 23 9,2292 53 [©5352 780, 8369 
4, oi34½ 29 , 240754 [0O,5509 79e, 8473 
5 |0,0187 || 30 o, 252255 [0,5635] 806, 38576 

6 o, 245 [31 0, 2640 56 0,5762 810, 8677 
7 [o, ozo8 32 0, 2759 57 lo, 58888820, 8776 
8, 0375 || 33 o, 287858 o, 6014 830, 8873 
90, 44634 0, 2998 59 o, 6140 84 0,8967 

10 [o, 5 2035 0,3119 | 6o o, 6205850, 9059 

11 [0,0598 jj 30 o, 324161 0,6390 860, 9149 
12 |0,0680 || 37 o, 3363 62 o, 65 4 870, 9236 
13 [0,0764 38 o, 3486 63 o, 6637 880,93 20 

14 o, 85 1 39 o, 361064 0,6759 890.9402 

| 15 , 0941 0 0,3735 65 0, 6881 90 0,9480 

116 [o, 103341 o, 3800 66 o. 91029554 

170, 127 42 o, 3986 67 o, 122 9210, 9625 

18 , 1224 43 , 412 68 , 24] 93,9692 

19 0,1323 4 , 4238 69 360 940,9 55 

20 | 0,1424} 45 , 4365 70,7478 95,9813 

21, 152 [ 46 o, 40 | 71 0, 503 95/0, 9866 

220, 1631 47 , 4618 72 o, 78 970, 9913 

23,7348 10,4745 ,| 73,7822 93,9932 

24, 1845 49 |0,4873| 740,934] 99] 99983 

| 25 10,195] 5O | 0,5000' 75 10,6045 loo, ooo 


Us E of the TABLE. In the caſk already given for an 
example, whole bung diameter is 31.5 inches, and the 
content 100.78 gallons, let 10 inches of the liquor be 
drawn off, ſo that the wet inches at the bung are 21.5 
inches ; what quantity of liquor is drawn off ? 


Rule.) Mulciply the dry inches by 100, and divid© 
the product by the diameter at che bung, and the quo 
tient will be the number wherewith to enter the table 
Then take out the number ſtanding againſt it, which 
multply by the content of the whole caſk, cuttiag off 
trom the product four figures on the right hand, when 

: f thoſe 
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thoſe on the left hand will be gallons. If there is any 
remainder in ſuch right-hand figures, multiply it by 4 
for quarts, and cut off four figures, when the figure, if 
any, on the left hand, will be quarts; and if there 1s 
ſtill a remainder, multiply it by 2 for pints, cutting off 
as before. : 

Thus, if 10 be multiplied by 100, and the produt 
ooo be divided by 31.5, it will give the quotient 35 
nearly, againſt which in the table is . 3119. Multiply 
the content 100.78 by it, which will give 31 gallons 
and 4332 for a remainder, which is ſomething more than 
3 pints; and ſo much is ſuppoſed to be drawn out of 
the veſſel, | | 
Mete, This rule is exactly true for a cylindrical veſſel ; 
but for caſks, where the difference between the head and 
bung diameters is conſiderable, there will be an error; 
for the veſſel will contain more liquor than this rule makes 
it, if it is more than half full, but leſs, if it is more than 
half drawn out. But if the difference betwixt the bung 
and head is not very much, the error wili not be fo great ; 
and it may ſerve as a method proper to be adopted in 
common practice, though not ſtrictiy true. 


Some uſ ful Information to the PUBLIC in general, and to 
ILITARY and ENGINEER OFFICERS z purti- 
cular, 


\ \ 7 E propoſed to have given ſome inſtructions relating 

to the Exciſe and Cuitoms, which are the moit 
con{iderable branches of the revenue; but they are under 
ſuch regulations, that any intelligence we can communi- 
cate muſt be very ſhort of the inſtructions which the 
reſpective cflicers are acquainted with by ſtated orders of 
government. On theſe heads, therefore, it 's unneceflary 
to enlzrge; we ſhall only ſhew in this place the uſual 
method of finding the tonnage of ſhips, which may be the 
more acceptable, as by a late a& of parliament all ſhips 


and veſſels are to be meaſured and regiſtered, on pain 


of ſeizure and condemnation, 


burd, 
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To find the Tonnage of a Ship, or the Number of Tons 
which by Admeaſurement any Ship is ſuppoſed to be capabli 
of carrying. | 


Rule. Meaſure the length of the keel, and of the 
midſhip beam within fide, and alſo the depth of the hold, 
in feet; and having multiplied them into each other, 


divide the laſt product by 94, and the quotient will be 
the number of tons. 5 


N. B. Veſſels which are moulded for the convenience 
of ſtowage, will uſually carry from one-third to one- 
fourth more than is given by this rule, 


Example. If the length of a ſhip's keel be 46 feet, 
her breadth (or length of the midſhip beam) 23 feet, 


and her depth 11 feet; required the number of tons that 
fhip will meaſure ? 


Hence, as noted above, by adding one-fourth, the true 
burden may be eſtimated at 150 tons or upwards. 


_ 
——— — e 
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' = To find the Number of Shot contained in a complete Pile, 
baving the Number of the Baſe given in Length and Breaath, { 


This propoſition 1s of great utility to engineers and 
others, in taking an account of ordnance ſtores in any of 
his Majeſty's dock-yards, garriſons, &c. &c. And though 
I have ſeen tables ready calculated for this purpoſe, I 
have never met with a rule, by which, in defect of ſuch 
tables, the number could be afcertained at once. How- 
ever, from conſidering their pyramidical form, and the 
nature of {quare numbers, I am happy in ſupplying that 
deficiency by deducing the following plain, practical rules, 
for finding the number of ſhot, without the help of, any 
intermediate numbers; whiiſt thoſe who may be in poſleſ- 
ſion of the rule, if any ſuch was ever publiſhed, which J 
much doubt, after peruſing an almoſt incredible number 
of authors in the different branches of the mathematics, 
&c. the merit of the diſcovery, if it has any, muſt be | 
ſufficient to ſtamp upon it the character of original, pil 


Rule 1. If the pile is ſquare, containing the ſame 
number in length as in breadth, add i, or unity, to the 
number of ſuch fide*, and muluply . the ſum by ſuch 
number, taking half the product, which call A. Then 
multiply A by twice the number contained in a fide, and 
divide the product by 3; and if to the quotient you add 
one-third of A, the whole number of the pile will be 


obtained. 


Rule 2. If the pile contains more in length than in 
breadth, take the difference, and proceed with the breadth 
as for a ſquare pile; and having multiplied A by this 
difference, add the product to the former reſult for the 
ſquare pile, and the ſum will be the required anſwer. 


N. B. The difference betwixt the length and breadth 
of an oble g pile of ſhot may be had at ſight, by ſub- 
tracting 1, or unity, from the number of ſhot on the ridge 


of the pile. 


* This addition may be conſidered as the ſum of the two extremes 
in Arithmetical Progreſſion, and the firſt part of the operation, as 
finding the ſus. the terms, ſee p 187; the other port of the ope- 
ration is dedu ce from the method of finding the coutent of ſquare iſ 
pyramids, ſee p. 333; or the Young Meaſurer's Complete Guide, by iſ 


Mr. Fenning, latt edition, p. 13 8. 0 | 
a Exam 
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Example 1. What number of ſhot is included in a 
{quare pile, each fide of the baſe containing 28 


OPERATION, 
1 406 | 
| „ 56 or twice 28 
| 29 of 2436 
28 2330 
a 232 322736 
n 53 — — 
Y _—_ 75787 
: 2)812 135 or of A 
er 406 or A 7714 Anſyer 
> Example 2. What number of ſhot does an od!ong 
pile comprite, its lengch having 33, and its breadth 232 
Ne 23 276 
4 1 Add 46 or twice 23 
= — — — — 
en 1650 : 
nd 23 1104 
dd — 
be 72 3) 12696 
43 
, — 4232 
ry | 2)552 92 r 3 of A 
this 
276 or A 4324 
10 Then 33 276 or A 
23 Sub. 10 
10 2760 
4324 Add 


35: 3084 Anſwer, 
N. B. This pile will appear as a ridge, having 11 


ſhot in length; hence one leſs, which is 10, will be the 
difference of the ſides, : 


Hh Q 


head and neck upright, while the 
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Of SWIMMING. 


S an art of ſo much importance to the community 
and to individuals cannot be too generally known, 


| na other apology can be neceſſary for diſſeminating 


knowledge which may prove the means of ſaving many 
lives. | 
Though an expert ſwimmer will jump at once into 
the water it is dangerous to the health to run in, as 
many do. On the contrary,. a learner ſhould go in 
gradually; but if, in leaping in, he ſhould deſcend deeper 
than he chuſes, by attempting to turn on his back that 
will be prevented. This is of uſe to ſtop his going to 
the bottom, though a learner in prudence will not go out 


' of his depth. 


The proper poſture for — is, to have the 
9 reaſt is advanced 
forward, and the back bent ſo as to lay down gently 
ou the belly, Then draw the legs from the bottom, 
and immediately ſtretch them out again; alſo ſtrike for- 
wards with the arms, ſpreading them open, and then 
drawing them in towards the breaſt, By flriking for- 
wards, firſt with the feet, and then with the hands, 
without any fear of laying along on the water, it will ſoon 
become eaſy and pleaſant. For though at firſt a learner 
may ſink down in the water, and be almoſt ſtifled in 
holding the breath, by the uſe of bladders or reeds, corks, 
&c. that difficulty will be ſoon overcome, if the water 
1s not deeper than the breaſt, or ſhallower than the 
belly. | 
When a perſon can ſwim well in this way, he ſhould 
accuſtom himſelf to turn to the right or left. Stretch 
the palm of the right hand outwards, and the arm at 


the ſame time, drawing in the palm of the left hand as 


well as the arm. Thus may he turn to the left fide, by 


inclining the head, neck, and length of the body to that 


wed By the contrary method he may turn about to the 
right. | 


To 


—_ "0 w 
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To ſwim on the back, which a perſon may do a long 
time without tiring, lay down on the water, with the 
hands on the belly, ſtriking out and drawing in the legs 
ſucceſſively, within two feet of the water's ſurface. Much 
leſs water will be drunk in this way than by ſwimming on 
the belly, and the waves will be more eaſily pafled through 
there is alſo leis danger of being entangled with weeds, 
Take care not to drop either foct to feel for the bottom, 
which is the ready way to ſink; neither lifting the knees 
too high, nor ſinking the hips and fides too low. By the 
aſſiſtance of ſome perſon, or a bundle of corks or blad- 
ders, this will ſoon be effected. Though it is not neceſ- 
ſary to move the hands much in ſwimming on the back, 
which is chiefly uſed againſt the waves, yet to advance 
conſiderably both ſhould be employed. | 

For avoiding boats, weeds, rocks, &c. incline the . 
head and body to the ſide you would turn to, at the ſame 
time moving and — the legs juſt as you would do 
upon land. To turn to the left, drive off the water with 
the palm of the right hand a little bent, but outwards from 
that ſide, at the ſame time with the left hand open and 
fingers clofe, driving the water on that fide backwards. 
If you wiſh to turn to the right, do the ſame things with 
the contrary hands. Take care that the legs are not open, 
and that you have a fafficie;.t depth of water not to hurt 
your back againſt the ground. | 

In ſyimming on the back, 1: is uſual to go backward, 


puſhing onward with the fegt and legs. But to advance 


forward, let your breaſt be inflated, as your body is ex- 
tended in a right line, with the hands upon the belly; 
and then lift up the legs one after another, drawing them 
back with all the force you can towards the hams, and ſo 


letting them fall into the water you will return to the 


place from whence you came. This greatly relieves a 
perſon when much fatigued, and 1s of great uſe at any 
diſtance from the ſhore. | 

It is eaſy to make a circle round the head as a centre, 
by ſinking a little that ſide of the body to which you would 
turn, alſo lifting up that leg firſt, and then the other ſuc 
ceſſively, and at each motion advancing the legs about 
twelve inches each towards that fide. Take care not to 
lift the feet too high, which will ſink down the head, nor 
ſtrike the water too hard, if you would perform it agree- 
adly, 'The parts of the circle deſcribed may be oblerved 

: : Hh 3 3 
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by the froth on the ſurface. By means of one leg and the 
2rms, you may turn the head and the whole body round, 

- as before, while the other foot remains immoveable as a 
centre. 


| with the hands, and driving it from you with the feet. : 
| Begin with the right hand and right foot, and then uſe 8 
| the left rand and foot, and fo on. 0 


| To keep one foot at liberty in the ſeveral marœavres 
a . * . ; 72 4 . aq * . T 

cf fvimming, is matter of greater difficulty than it ap- _ 
O — 


pears to be; for the chin muſt be drawn in towards the 


{ 
A perſon who is expert in ſwimming can almoſt do any | 
thing. We ſhall ſhew ſome of the leſs common perſorm- i 
ances in this art. If both the hands are fait joined to- a 
gether, you may get forward by drawing them in firſt , 
towards the breaſt, and fr.cceflively ſtriking them out, a 
the legs at the ſame time being exerciſed as before, - 
Thus a paſſige may be effected through weeds or reeds, d 
| &c. Or, it both hands are put behind the head, or on i 
| the back, by advancing forward the breaſt, keeping the " 
| neck upright oa the water, and puſhing forward with the = 
legs and thighs, as by the common way of ſwimming on li 
the belly, you may make way. This is very uſeful in cr 
the cramp, or any other caſe where the hands cannot be th. 
employed. If both legs are bound by weeds, &c. by ley 
| turning on the back, ufing the hands, and ſtriking ths W 
| legs ene againſt another, a perſon may gain the ſhore in 12 
| that poſnion. - mls 
g If che cramp ſhould ſeize a leg, it ſhould be moved to- _ 
| wards the hips, and held by the hand on the oppoſite ſide, the 
l | at the ſame time ſwimming with the other leg and hand - 
a which are at liberty. By this means one may get rid of . 
| weeds generally ; but if a perſon is wholly entangled, by — 
th imitating a dog he may commonly free himſelf. To do ops 
= this, elevate and depreis one hand ſucceſſively after ano- aal 
| ther, and alſo the feet, drawing the water towards you — 
! 


EE” .S 


— — — — — 


gather the waters together, ſtriking them under you and 
Ccriving them off, whilſt the other leg mult not be raiſed 


more than half, aud the water frequently beat with ey 
quic 


and th; 
To 
Or the 


| breaſt, which mutt alſo be inflated, the palns of the mad, 
= hands extended and turned towards the bottom, and the be 
_ o:her leg employed in the water; or, if one thing is omit» 55 e 
= ted, the head immediately finks. But its ſatis faction amply Is 
= rewards the trouble of learning it, To hold a foot out Ia | 
| of the water is very different; for both the hands ul n 
| n 1 
| 


tl 


— — —ꝛ 


— 
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quick and ſhort ſtrokes. Thus may any thing faſtened 
to the toe be carried acroſs a river. But this may be 
done better by holding up the hands; and to do this, care 
muſt be taken not to contract the thorax or breaſt, which 
would fink a perſon, but on the contrary by holding in 
the breath, to keep it filled as much as poſſible while the 


arms are held up. To hold both feet out of the water is 


, more eafy, which may ſeem paradoxical ; and may not 
y only remain in one place, but may get forward. Inis is 
. done on the back, the ſmall of waich muſt be bent; and 
- the hands being on the belly, move the palms open to 


and fro, which ſerve as oars to ſupport the body till you 
examine your feet. Sitting upon the water is ſomethin 
like this; for you are to take both legs 1a your hands, 
draw in your breath that the breaſt may be inflited, hold 
the head upright, and lift up ſucceſſivęly the arms and 
legs, and 19 ſuſtain yourſelf. | 

It is very curious to creep upon the water like a ſnake, 
but it is very uſeful to get clear of weeds, When you 
are upon the belly, caſt the arms and hands forwards as. 
far from the breaſt as poihble, and the feet (cloſe toge- 
ther) ſoftly backwards. The fingers maſt be cloſe, and 
the palms of the hands a little bent, and turzed towards the 
bottom. In this poſition, draw the water towards tire 
breait with te hands and arms; by this means the body 
will have time to advance farther, aad a perſon may gra- 
dually and gently difengage himſelf from weeds. But the 
hands and arms maſt not be uſed too vigorouſly, leſt he 
ſ1-uld be the more entavgled, and fo be in danger of 
periſhing, 

Some of the moſt curious artifices of this nature are 
tioſe of ringing the bells, roaſting the gegſe, treading the 
water, &c. &c. The firſt may be done either on the 
back or belly; if the latter, draw in your fect at once, 
and ſtrike them out forwards as before you did backwards, 


; the 9 h : 

g _ at the ſame time ſtriking the hands out back.vards, aud 
putting the body in an upright poſition, If the former, 

omit* draw the legs in at once towards the hips, and, ſtrikin 

mph fa I ade > 


them down towards the bottom, caſt the body forwards 
till you are turned on the belly; always taking care, in 
ele manceuvres, that you have ſufficizat depri of water, 


and at 
ail 4 and that the bottom is tree from weeds. 
\ it by To roaſt the gooſe, either by turning from right to left, 
quick or the contrary ; if the former, and you are then ſvim- 


Hh 3 nung 
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ming on the belly, extend the right hand and arm as far 


before you as you can, turning your whole body towards 


the left, by lifting up yoar _ hand towards the top of 
the water you will be on your back, from which you may 
turn again on your belly, and ſo continue as often as you 
pleaſe. Do the contrary, if from left to right. If the 
legs are kept cloſe together, and the arms ſtretched out 
right before the breaſt, at but a ſmall diſtance from each 
other, this may be done very ſpeedily. 

Before ye u attempt to tread the water, you ſhould learn 
to {and ereC in the water without touching the bottom, 
When you are in a ſwimming poſition on your back, with 
your legs extended, let your legs deſcend till they come 
to bo perpendicular, when you muſt take them up again, 
herding the knees and drawing in your breath. The arms 
and hands, of which the back parts he flat on the water 


by the ſhoulders, mult be extended ſometimes on the one 


fide, and ſometimes on the other; ſhut them ſometimes, 
turning the palms towards the bottom, with the fingers 
cloſe to one another, and hold the chin as upright as poſ- 
file. Thus you may move the water round with your 
legs from you, the ſoles of the feet being perpendicular 
to the bottom. A perſon bound hand and foot, and 
thrown into the water, may uſe it; and thus may one, 
having the ui? of the hands, defend himſelf againſt ano- 
ther. If the bottom is fall of ruſhes or weeds, the left foot 
may be held up by the right hand, and the contrary, 
changing thoſe holds by ſpeedily ſtriking down ſuch foot; 
and in like manner may the other be held up, and fo the 
legs, as occaſion requires, may be diſentangled from 
weeds. | 

If, when you are in an erect poſition, you have a deſire 
to turn to the right, firit embrace the water with the ſole 
of the right foot, and then with that of the left, at the 
ſame time 1aclining the body that way. Draw the water 
towards you as much as you can with the hands, and af— 
terwards drive it off again; firſt drawing it with the Jeli 
hand, and then with the right, and ſo ſucceſſively driving 
it back. Thus a perſon may turn round on every fide, 


either to ſind a ſafe landing place, or to guard again 


an enemy. | 
t only remains to give a few directions for Diving, the 


utiliiy of which needs no comment. You muſt firſt be- 


gin, {landing with your feet on the bottom; then riſing 
| Up, 


ss. g. a. 


win, 
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up, your head being bowed down that your chin may 
touch the breait, and the crown of it to:vards the bottom, 
hold the backs of your hands cloſe together right before 
it. Strike them dowu towards the bottom as ſwiftly as 
you can, and you will ſoon deſcend. Some perſons, in 
very deep water, will leap from a bridge or ſhip, either 
a little forwards or upwards, and fo deſcend very ſwiftly, 
with the head perpendicularly downwards ; but many ac- 
cidents confi: m the practice to be dangerous: it is there- 
fore better to ſwim under water, being free from danger 
and very pleaſant. Having firſt dived down, by turning 
the hands back to back, and cloſe to one another, with 
the thumbs turned upwards, and the fore-finger towards 
the bottom, and thus extending them as ſwiftly as you 
can; to deſcend ttiil lower, ſtrike them down, while ex- 
tended, lower in the water, but to re-aſcend, keep the 
palms of the hands open towards the bottom, as when you 
ſwim on your belly above water. But to ſwim in the 
middle, graſp the water forwards with hoth arme, attract- 
ing it towards the body, the thumbs being turrc2, a little 
more towards the bottom than the reſt of the Hans. A 
perſon may by tnis method ſeek for any thing at the bot- 
tom, or paſs from one ſhore to another unſeen, 

To ſave a perſon in a fate of drowning, keep at 2 diſ- 
tance of ten or ty/cive feet, ar) do not i:y vid of in till 
he is quite ſunk down, or has !oit the uſe of his gaht; 
becauſe if ſuch a one ſhould, in tat coſe, ke hold of 
you, your life will be loit. But wien you can ſafely at- 
tempt it, ſeize him by the hair, and draw hita on your 
back, carefully obſerving chat he does not entangle you; 
and. ſo drawing him to ſome ſhallow place, or, by means 
of a rope faſtened to his body, the other end being on 
fore, he may be eaſily brought to land. Of this we thall 
fay more, when we give the methods for recovering 
drowned perſons, 

To return from the bottom of the water, proceed much 
in the ſame manner as before; but to turn one's ſelf in the 
water, the perſon who ſwims with one hand extended 
muſt puſh from him the water before him with his palm, 


drawing towards him with the cavity of the other palm 
«the water which is benind nim. When the hand is extend. 


ed as far as it cau be, thut or c'ench the fingers of ſuch 
hand, and the palm of that turned outwards. But in 


ſearching for any thing, it is necellary to ſwim about the 


place, 
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place, if not immediately perceived; to make a circle, 
therefore, beginning at the right and ending at the left, 


graſp the water with both hands from right to left, and 


the contrary if you would turn the other way. Never 
deſcend fo far as to loſe the light; when that begins to 
fail, you may conclude you are either too deep, or under 
ſome veſſel, or the ſhore or ſhelving rock, &c. When 
you find this to he the caſe, recollect whereabouts you are, 
or which way you came thither, and turning back, look 
upwards for the light. Never aitempt to breathe under 
water, 

Sometimes it may be neceſſary to manezuvre, to avoid 
any perſon laying wait for your coming up. After two 
or three ſtrokes dive down, the deeper the better, if you 
have light, when you may either ſwim forward, or keep 
under water in the ſame place as long as you can held 
your breath; when you can hold it no longer, come vp 
to breathe, ani then dive again as often as may be nece:- 
ſary. In ſummer a perſon may ſwim eighty yards under 
water without taking his breath; this might ſave many 
lives, and is uſeful for avoiding may dangers, This is 
called the dolphin manceuvre. 


Or Reftoring LOST ANIMATION. 


"Ro ERE are ſo many ways in which the powers of 


Animation may be ſuſpended, and ſo many lves 
are ſuffered to periſh, for want of adminiſtering proper 
helps, that every end<-avour to aſſiſt the ignorant with 
ſuitable means of reſtoring the vital powers, when ap- 
parently loit, 1s entitled to a favourable reception. 

Drowning may be conſidered as the chief, though not 
the only cauſe of this ſudden ceſſation of the vital powers. 
The preſent age is diſtinguithed for its philanthropy ; and 
men of ſcience no longer confine their knowledge of the 
neceflary aids for reſcuing unhappy mortals, whether 
from accident or frenzy, from a ſtate of death, The re- 
wards which are promiſed and paid to Il that are inftru- 
mental in the recovery of drowned perſons, and the pe- 
cumary emoluments held out to encourage the attempt, x7 

we 
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well as the pleaſure reſulting to the {2-ling mind, ſtrongly 


recommend to our notice this ſubject as not unworthy of 
our plan. | 

It is certain, from experiments, that life may be re- 
ſtored after reſpiration has for fome time ceaſed. More 
than wo hours have ſometimes ela ſed before ſigus of life 
have ciſcovered themſelves; but even ſuch caſes have 
been ſucceſsfully perſevered in, which is reaſon ſutficient 


not to give ſuch perſons ver too haſtily. 


The firſt ſtep, uſually, after diſcovering a body and 
getting it out of the water, is, to hold up the feet higher 


than the head, and fo endeavour to drain ſome of he wa- 


ter out of it; but this will not always ſucceed. Dr. 
Mead recommended, after wrapping up the perſon wasn, 
to blow tobacco ſmoak into the body, and to ſhake and 
roll it about, rubbing it in bed with warm cloths ; for the 
great object in ſuch caſes is, to put the blood in motion 
by any means which can be thought of. Children may 
be held on the knee, wrapped up in a warm night gown, 


before the fire, their head being lower than the feet, 
keeping them in continual agitation, and gradually in- 


creaſing the fire till it burns very fiercely. When fi 

of life appear, volatile ſpirits or ſalts may be uſed with 
good effect: they may alſo be put into a warm bed or 
cradle, with a bottle of hot water at the feet, not to ſeald 
them, and a ſmall quantity of good brandy may be put 
into the mouth, Where tobacco is not at hand, a few 


| blaſts of a pair of bellows have often brought a perſon in 


that ſtate to life, and by continuing with diſcretion and 


; prudence have produced every ſign of reſtoration ; after 


which a warm bed and proper care, as before mentioned, 
generally effect a perfect recovery. To rub the body all 
over with ſalt, particularly about the breaſt and joints, 
will by perſeverance commonly ſucceed. 

Another good remedy is, for a perſon to blow with a 
pipe or tube into the mouth of one taken cut of the wa- 
ter very ſtrongly for ſome time, ſo as to make the lungs 
heave and ſwell; taking care to pinch the. noſtrils to pre- 
vent its return through the noſe, and there is ſeldom any 
fear of overdoing it in uſing this remedy. | 

As our limits will not admit of enlarging on this ſub- 
ject, the celebrated and philanthropic writings of Dr. 
Hawes and Dr. Fothergill muſt be referred to, and the 
directions publiſhed under the name and patronage of the 
Humane 


o 
o 
—— — — AC _ _— 
— - * * — 
- _ — 5 _—_—_ 


— ̃ — ce - ! ro Aro 
. — © 


— — 


7 
\ 
Nd 


358 THE YOUNG MAN?” 


Humane Society, inſtituted for the recovery of drowned 
erſons. But theſe hints, it is preſumed, communicated 


in this manner, may excite the attention of ſome, to 


whom theſe gentlemen or their writings are little known; 


and perhaps may prove a means of diffuſing ſome uſeful 


knowledge on ſo benevolent a ſubject. 

Many other caſes of ſuſpended animation may occur, 
where a fimilar treatment may be ſerviceable. To fill 
the lungs with warm air has often been attended with ſuc- 
ceſs in ſuffocations from charcoal, ſulphur, &c. We 
wiſh not to be confidered as writing to inform medical 
gentlemen, otherwiſe the numerous advantages of this 
method might be made to appear with convincing powers, 

It is conjectured by many eminent phyficians, that the 
vital power never totally forſakes the principal vital or- 
gans, however it may deſert the external parts, ſo long 
as they retain the ſmalleſt degree of heat. What, tkere- 
fore, have been generally conſidered as ſigns of death, 
muſt be very uncertain; nor are we to ſuppoſe that che 
pulſation of the arteries or reſpiration are totally extin- 
guithed, though they become inviſible to the eye, and im- 
perceptible to the touch; for we cannot affirm that any 
thing leſs than a beginning putrefaction can aſcertain the 
abſolute certainty of death. 5; 

To the additional inſtance already given of the poſſi. 
bility of recovery from the effects of charcoal, we may 
ſubjoin the caſe of apoplexies and fainting fits, and others 
ariſing from any violent agitation of mind. The effecte 
of 6pium and ſpirituous liquors producing the figns of 
death have been counteracted and overpowered ; a ſolu- 
tion of tartar emetic conveyed into the ſtomath by a pro- 
per tube, or any other means to excite vomiting, will very 
frequently produce the happieſt effects. Convulſions in 
children, which often oceaſion all the appearances of death, 
have been overcome by this means; and there is an in- 
ſtance on record of a girl about ſever years old, who, be- 
ing ſuddenly ſeized with a fit, and having before had a 
bad cough, was given over by the phyſiciam as irrecover- 
ably loſt (the heart and lunzs having not only ceaſed to 
perform their office, but the lips and cheeks being pale, 
and the temples ſun), and was recovered as follows: A 
clyſter was adminiſtered to ſatisfy the afflicted parents, 
and the wriſts chafed with ſpirituous water, without any 


ſigns of life; then the ſoles of the feet were rubbed with 
ſtrong 
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flrong brine, which being coatinued for three quarters of 
an hour without iatermithon, ſhe began to breathe, and 
the friction was then increaied, After two or three dee 
iofpirations, the child was reſtored to life and health; the 
phy ſician and the attendants being equally ſurpriſed as the 
happy parents were delighted. Dr. Buchan, in his Do- 
moſtic Medicine, mentions his recovering a perſon taken 
up for dead by a fall from his horſe, after ſix hours en- 
deavours, during the greater part of which time he hardly 
ſhewed any 12 ef life. Perſons ſtrangled, as well as 
thoſe ſtunned by a fall or blow, muſt alſo be treated nearly 
upon the ſame principles; wherein every method fhould 
be tried to retain and preſerve the genial warmth, and, 
by increaſing it, to reſtore the vital powers to their due 
offices. 

Such inſtances are ſufficient to ſhew how neceſſary it is 
that every means of recovery ſhould be uſed, and that 
perſeverance may ſometimes ſucceed beyond all hopes of 
ſueceſs; and, if poſſible, under the direction of ſome ex- 
perienced medical gentleman, who might vary them as 
circumſtances ſhould ſeem to indicate. It is more than 
probable, that many children carried off by convulſions 
are prematurely numbered with the dead, by neglecting 
the means of recalling life; and perhaps many who pe- 
riſh by accidents are really loſt for want of proper care. 

It often happens in fevers, eſpecially in weak habits, 
where the debility is fo great that the patient ſinks into a 
ſtate ſo nearly reſembling that of death as to deceive the 
attendants. This allo may arife from exceſs of bleeding, 
or other means which have been tried with a view to re- - 
duce the fever; in both caſes, if volatiles, ſuch as eau de 


Juce, &c. were applied to the noſe, rubbed on the tem- 


ples, and often ſprinkled about the bed and in the room, 


and if hot flannels alſo, moiſtened with a ſtrong ſolution 


of camphorated ſpirit, were applied over the breaſt, and 
renewed every quarter of an hour, the undertaker might 
often be diſappointed, and a valuable member reſtored to 
ſociety, too often conſigned to the grave from ignorance 
or motives of intereſt. A tea-ſpoonful of the ſtrongeſt 
cordial ſhould be given every five minutes, as ſoon as the 
patient can ſwallow. Not only in theſe caſes, but in the 
imall-pox, when the puſtules ſink, and death ſeems to 
enſue, the ſame methods are highly proper, as well as in 


any 
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any other acute diſorder, when the vital powers are ſtop. 
ed from a fimilar cauſe. 

We are happy in having procured the following ſur. 
1 of recovery from the effects of drowning; 
as perhaps its equal has been ſeldom, if ever, heard of. 

Oa or about the 4th of September, 1777, Philip, ſon 
of Philip Hibbs, of the town of Romſey, Cooper, then 
about 8 or 9 years of age, fell into the water at Church- 


bridge, and wes carried by the current for more than 200 
yards under the houſes, an a conſiderable time after his 
cloaths were diſcovered by a perſon paſſing, without know- | 
ing what it was. Being got out, he was brought to the : 
ſhop of Mr. Ichn Lartlett, ſurgcon, an hour or more af- k 
ter the accident, to every appearance totally deprived of 
life, and ſtiff with co!d ; not the ſmalleſt pulſation remain- by 
ed, ror the leaſt ſymptom of life could be diſcerned. No | 
time was loſt to inflate the lungs and inteſtines, and the fp 
abdomen and extremities were at the ſame time inceſſantly * 
rubbed with ſalt; this continued above three hours, when ** 
at laſt a ſmall indication of returning life appeared by a pl 
hiccup'in the throat. By continuing the inflation, and * 
rubbing with ſalt as at firſt, farther ſigus of life were per- * 
ceived by hiccups more frequently repeated. He was 0 
then put into a warm bed, and the inflation was ſtill unre- 
mittingly continued; a vein was afterwards opened, which of 
in the courſe of an hour bled to the amount of about five bel 
ounces. A ſmall pulſation was ſoon after felt in the wriſt, it 
when, having poured ſome brandy into his throat, à vo- tha 
miting immediately enſued, and he was then in a very ade 
ſhort time reſtored. From the firſt commencement of this live 
amazing operation to this ftate of the patient, near fix 105 
hours were ſpent with unremitting exertion; and the re- froe 
covery, coniequent upon this ſingular perſeverance, was " othe 
at lait happily and wondertully effected, to the utmoſt the 
aſtoniſh:uent of every perſon preſent. The ſucceeding ſent 
day e came down ſtairs, and joined his companions 48 this 
1 | v{gal, without the leaſt inconvenience z nor did he expe- ticul, 
1 rience the ſmalleſt recollection of what paſſed from the will 
i” | time of his falling into the water to the time of his perfect ratic 
* recovery. He was (Dec. 1787) alive and well, and con- perio 
| | ſtantly employed in the buſineſs of hi- father, who could able 
| atteſt, with many others, the autncaucty of this ac- lives. 
count. 
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On the Nature of AnnuiTits for Life, T,:aSEHoLD 
EsTATESs fer Life, Sc. Sc. 


N proſecuting this ſubject, which with pleaſure is em- 

braced in concluding this work, he tmoſt uſeful inform- 
ation may be expected. For though in fome parts cf 
this kingdom ſuch kinds of tenures are but little known, 
and as little. underſtood, in others they are fo common, 
that the utility of this branch of the work muſt be ob- 
vious at fi! {t fight. 

The learned Dr. Valley, of whom mention is made in 
other parts of this book, 1a:d the foundation for future 
political arithmetictans to improve upon. For it is only 
by repeated experiments and obſervations that the pro- 
bability of the continuayce of life can be aſcertained; 
and, later writers have zeslouſly ard patriotically em- 
eyed their pens in this department, which is intimately 
connected with the riches of every ſtate, v.z. the gra- 
dual increale or dcereale of the nun, ber of the people it 
contains. To > 

As the medes uſuaily adopted for grounding the theory 
of annuities upon, are moſt. natural in themſelves, and 
beſt proportioned to deduce ſuitable conſequences from; 
it may pehaps ſeem ſarpriſing to the reader to be informed, 
that the purchaſers of annum'es on lives will frequently 
advance trcm one and a half to two years purchaſe upon 
lives cf (wenty years and upwards, beyond what the tables 
tor this purpole do ſpecity. But as theſe are calculated 
from general principles, there muſt certainly be ſome 


other caute aſfigned for placing ſoch gteater value upon 


the life of perſons after this period. It ſhall be the pre- 
ſert buſineſs cf the author to ikew the probable cauſe of 
this cifierence ; and 'alio to point out ſome other par- 
ticulars, which, the more generally they are encouraged, 
will be productive of ſtill greater advantages to the 
nation at large in preferving many lives to a longer 
period, and alto to individuals, in cauſing a proportion- 
able increaſe of tlie value of annuities. granted upoo 
lives. 
I 1 
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In aſſigning to the reader the occaſion of this difference 
or advance in the value of annuities, it muſt be remem- 
bered, that the - proportionate numbers of thoſe perſons 
who die from year to year through the ſeveral periods of 
life, have been neceſſarily taken from obſervations made 
in ſome great cities or towns. This has given riſe to the 
different values which have been and ſtill are placed to the 
account of perſons of mature age; for as it is reaſonable 
to ſuppoſe that thoſe who purchaſe annuities upon their 
own lives will at leaſt reſide in the country ſome part of 
the year, the advantages in reſpe of health and the con- 
tinuance of life, which are very conſiderable, are certainly 
of gieat and momentous conſideration, And the ſame 
reaſon may be ſuppoſed to operate on the minds of thoſe 
who are purchaſers of the lives of others; which muſt en- 
hance the purchaſes of which I am treating in ſuch a de- 
gree probably as has been mentioned. 
Another reaſon may be given for this difference, which 
may alſo concur in operation with the laſt, that in ſeaſons 
of political plenty ſome purchaſers may be fatisfhed with 
waking a lower intereſt of their money than others; this 
will always be productive of an advance of the original 
purchaſe, and cauſe the effect of which I am writing, 
But it will always in ſome degree produce this fingly, and 
much more when it is conſidered in conjunction with the 
former. 

Yet it is not intended to ſtop here. In erg . wich 
an obſerving eye the political arithmetic of this kingdom, 
we now find ſome powerful antidotes againſt the decreaſe 
of population, ſuch as may be called new ſources of popu- 
lation and increaſe of inhabitants, which till an advanced 
period of the preſent century were totally unknown to 
this kingdom. The ſmall-pox, which formerly made 
ſuch ravages as to cut off every fifth or even fourth perſon 
attacked with it, is now, by the happy introduction of 
inoculation, checked in its career; and by means of the 
numbers af lives ſaved, a new ſyſtem of obſervatio s muſt 
neceſſarily ſuperſede tie old, and a new flate of the num- 
ber of perſons dying in each year muſt conſequently lay 
the foundation for a new ſet of tables of the probability of 


life in all ages. To this conſideration may be added the 


many lives which have been preſerved and reſtored to: the 
community, by means of the numerous hoſpitals and other 
charitable foundations in the metropolis, and in almoli 


every 
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every county in the kingdom. Such cauſes ave certainly 
operated to enhance the value of annuitizs upon lives in a 
very conſiderable proportion. | 

If I may be indulged with hazarding another cauſe, 
which might operate to this ſalutary effect, I would in- 
ſtance in the gradual and rapid advances which the people 
of this kingdom are in general making to the free exerciſe 
of their rational faculties, and the proportional removal 


of the miſts of prejudice. To be more particular, the 


ſources and effects of diſeaſes iacident to the human body, 
ſeem to be better underſtood amongſt the bulk of mankind 
than in former ages. ; 
Having obſerved that tables have been formed from a 
careful attention to the bills of mortality, compared with 
the births, in cities and towns; I ſhall here proceed, not- 
withſtanding the proportional advantages of life in the 
country, to thew the uſe of them, accord.ng to the lateſt 
ſtatement which has been given of the decreaſe of lives of 
any proportionate number of births. For as the public 
mult ſtill be content with ſuch tables as can be procured 
for them, it is ſcarcely to be expected, ſo comparatively 
reat is the Cifference of country ſituations in reſpe& of 
ealth, that any tables can be ſormed more generally cor- 
rect than thoſe we now have. It muſt therefore be left to 
the judgment of perfons intereſted, to conſider whether 
any advance may be made in the purchaſe of annuities on 
lives, and how far“; as perhaps it nearly agrees, wich- 
out any ſuch advance, in its preſent ſtate, to the London 
bills of mortality. Such then are the tables propoſed for 
the reader's information; in which I ſhall, 1ſt, give an 
account of the proportionate number of deaths in each 
year, and from thence, 2dly, deduce the ſeveral expecta- 
tions of the contingency of life at different ages. After 
this I ſhall proceed to give a table, ſhewing tae number of 
years in which an annuitant will have his purchaſe-money 
reimburſed, at the rate of intereſt he may propoſe to make 


of his money. And from hence ariſes another conſidera- 


tion, which is, to find the preſent worth of ſuch annuity, 
according to the number of years purchaſe, which will dif. 
cover the price to be paid for ſuch annuity ; this will form 


From obſervations made in ſmaller towne, ſuch as Norwich and 


Northampton, the chance of lite is in favour of theſe towns in pro- 
portion of three to two. 


Ii another 
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another table, which is the table moſt uſe ful, and to which 
the former are chiefly preparatory. | A 

The method hereafter recommended of deducing the 
ſecond table from the firſt being new, the following is here 
given as the moſt uſval way; leaving it to the ſtudent's 
choice to adopt that which he thinks proper. 


To find the Value of an Annuity upon a Life of @ given 
Ae. 


Nule. Subtract the given age from 86, the ſuppoſ:4 
extent of human life, and find the preſent value of an an- 
nuity of 11. at the given rate per cent. for that difference, 
Multiply this by the amount of 1/. tor one year, and di- 
vide the product by the difference found, ſubtracting the 
quotient from unity or 1. Then divide this remainder by 
the decimal of the rate of intereſt, and this Jaſt quotient 
expreſſes the value of the annuity for that life as required. 


NM. B. Tables in like manner may be conſtructed for 


half yearly payments, by uſing the amount and intęreſt of 
%, for half a year, Lough | 


4 TABLE 


n 
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A TABLE of the Probabilities of Life, from the lateſt 
| ObjJervations made at London. 


No. of No of Ages | No. of Ages No, of Ages No. of Aves | 
Perſons. compl.|Perſons. compl.|Perſons,, compl, Perſons, | compl. Perſons. an 
$538 dorn 522 — 16] 395 320 242 48] 11% od 64 
486 ſub. 7 ſub, | 9 ſub. | 9 ſub. 7 ſub. 
E — 1| $15 — 17] 386 — 33] 233 — 49} 1 — 
200 ſub. * 7 ſub. | 9 ſub. . 9 ſub. 7 ſub. 
rr wap 
| 1 $5 ſub. 2 ſub. 9 ſab. 9 ſub. 7 ſub. 
7% — 3] 3e — 19] 368 — 35] 215 — 51 97 —— 67 
| 59 ſub. 7 ſub. 9 ſub. 9 ſub, 7 ſub. 
| | 688 —— 4 494 —— 20! 359 — 36| 206 —— 52| 90 68 
d | 49 ſub. 7 ſub. 9 ſub. 8 ſub, 5 
648 — 5] 487 210 330 — 37] 198 — gz 83 — 69 
1 26 ſub. 8 ſub. 9 ſub. $ ſub, 7 ſub. 
) — 


622 — 6 479 22 341 — 38 190 
19 ſub. 8 ſub. 9 ſub. *— 


| 603 —— 97] 471 — 23 332 39 183 — 351 70 
14 ſus. 8 ſub. 10 ſub. 7 ſub. 


„ 3 — — 
— 


589 — 8463 — 24] 322 — 40 176 — 56] 64 — 72 
12 ſub. 8 b. 10 fab. 7 fub. 6 ſub. 


VE 1 | 


$77 — gf 455 — 25| 312 — 41] % — 57] 58 — 73 
10 ſub. 8 ſub. 10 ſub, 7 ſub. 5 ſub, | 


— — 2 — „ 3 þ 


54 76 — 70 


4a. MS — — 


| 507 — 10 447 26 302 — 42] 162 — 58] 53 — 74 
9 ſub. 8 ſub. 10 ſub. 7 ſub. "8 fob; 

— 

558 — 11] 439 — 27] 292 — 43] 155 — 59 48 

9 ſub. | 8 ſub. 10 ſub. ng 8 ſub, | +5 ſub. 

$49 —__— zz 431 — 4 282 — 44 147 60] 43 — 76 

| 8 ſub, IE. ſub. | 10 ſub. 8 ſub. 5 ſub. 


— __— 


— — 


— — — — — — —— 


{ 
{ 541 — 131422 — 29 272 — 45] 139 — 61 38 
7 ſub. 2 9 ſub. 10 ſub, 7 ſub. s ſub 
46} 132 — 62 33 — 78 
| 7 ſub. | 4 ſ.b. 


1534 — 14] 413 30 262 
6 ſub, 9 ſub. 10 ſub. 


I 


LE 


528 — 15 404 —ä 31 252 — Y 125 — 63 29 — 79 
6 ſub. 9 ſub. 10 ſub. 7 ſub 
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explanation and Le. This table ſappoſes that the ob- 
ſervation was made upon 1518 perſons born f and that in 
— — ſo many perſons only remained alive at the 
completion of any particular year in life, as the number 
ſpeciſies which ts placed agamft the number of that year. 
Hence it appears, that more than half of thoſe which are 
born die before the end of three years; that not one-third 
live to complete their 19th year ; not one-fourth attain to 
the age of 34; and not one-tenth to the age of 60. 
For 747 remaining at the end of three years is lefs than 
half of 1518, 501 is not one-third of that number, 377 
not ſo many as the fourth, and 147 not one-tenth part of 
the perſons ſuppoſed to be born. In like manner, the 
comparative chances of life at any other age may be col- 
lected from hence, and the proportional probability of 
their living to any ſubſequent age aſcertained. * For if a 
perſon of 30 years of age, for inſtance, deſires to know 
the chance of his living to the age of 75, the numbers 
413 and 48 will ſhew the proportion, that out of 413 
perſons of zo years, only 48 will attain to the end of 75 
- years of age, which is little more than a ratio of 1 to, g. 
From hence may be inferred the probable chance of 
life at any age. For ſuppoſing the utmeſt extent of hu- 
man life to be at 85, and that thoſe who live beyon that 
age may be conſidered as phenomena, which are inadmiſ- 
ſible in general cal_alations ; the ſeveral expectations of 
life at different ages muſt from thence be determined, as 
we have e ſo far as our limits permit, from 
which, at the ſeveral rates of intereſt, the preſent value 
of any annuity to continue for that time may be aſcertained, 
PROBLEM. To find the probability or expectation of 
the continuance of a ſingle life at any particular period 
of ſuch life. 

\ 


* At Northz»ton, it has been obſeryed, that more than one-half 
will remain ali) at the epd of the ninth year, and more than one- 
third at the e of the 37th year; ſuch is the great and pernicious 
influence of very great cities 9h- health, and the advantages of reſi» 
Ling in ſmallet towns. © 


* 
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Rule. Let the given age be ſought in the preceding table, 
and obſerve the correſponding number which, ſtands againſt 
it; then look below in the ſame table for the half of ſuch 
number, or the neareſt to it, and obſerve the year which 
lands againſt it, from which ſubtract rhe 2 age, and 


the remainder will be the expectation of life for that age. 
| In this manner the following table has been calculated. 
. | FE 
A TABLE of abe probable Expetations of Life at 
| different Pericds. 
1 p 8 
ö | Age. Erpecfarſſ Age. Ewe. Age, 4 Expe@at.|| Age Expertat,| 
5 115.86 E21 | 26.85 | 41 | 17.86 || 61, 10. 08 
. 227.6622 * 42 17.50 62 | 9.66 
f f 3 | 31-55] 23 | 25-72!} 43 | 17-12 | 23 9.25 
a 4 | 33-66 }| 24] 25-16 | 44 þ 36-75 64 | 8.83 
1 Irene 16.43 || 03 8.50 
78 6 34.95 2624.05 46 [16.14 66 | 8.20 
3 \ 7 | 34:95 || 27 | 23-59 | 47 | 15-80 || 67 | 7.90 
5 8 | 34-75 || 28 | 22.94 | 48 | 15-57 || 58 | 7.60 
J. 9 3435 || 29 | 22:44 | 49 | 15-21 5% | 7.30 
of 10 | 33-85 || 30 1 21.94 || 50 | 14.860 | 70 | 7.00 
a- 11 | 33-30% 31 21.50 51 | 14-50 ||. 71 | 6.66 
at z2 | 32.75} 32 | 21.06 | 52 | 14.14 |} 72 | 6.33 
iſ- 13 32-15 || 33 20.62 | 53 | 13-71 [|'73 6.00 
of 14 | 31.50 34 20.21 i} 54 } 13-281] 74 | 5:65 
as 15 | 30.80 || 35 [19.86 55 12.78 75 | 5.30 
m 1630. 10 [ 3619.57 5612.28 76 | 4.96. 
ue 1729-46 37 [19.1457 17877 4.58 
d. 18 28.80 3818.78 58 11.2878 4.18 
of 1928.15 3918.41 55 10.72 || 79 3.70 
od 20 | 27.50 || 40 | 18.14]! 6o ' 10.42 || 80 | 3-20 

From what has been already obſerved, the uſe of this 

lr table is obvious; concerning which it may be remarked, 
* that it makes the ages of 6 and 7 years to have the greateſt 
E probability of the continuance of life, though tables in ge- 
reſi. neral make the gth and 1oth years of age to be moſt valu- 

able, and ſome the th and 6th. But as this entirely depends 

on the accuracy of the firſt table, which ſhews the annual de- 
wh creaſe of lives; it may he ſufficient here to have ſhewn the 


method of deducing the expectations of life from thence, 
or from others which have a better claim to — : 


oy 
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The next ſtep, in order to diſcover the preſent worth 
of an annuity upon any fingle life, muſt be to find the 
diſcount of one year to come at the propoſed rate of in- 
tereſt ; and the preſent worth ti us found may be conſidered 
as a principal ſum for finding the next year's preſent worth, 
and ſo on for the whole time required. But theſe calcu. 
lations ſuppoſe the certainty of lite for ſuch time, whereas 
the contingency muſt be conſidered, and the probability 
of the perſon's life or death aſcertained ; and from hence 
it is manifeſt, that the diſcount of any annuity for one 
year to come mult be increaſed, that is, the preſent value 
" muſt be decreaſed, in proportion to the decreaſe of the 
lives in that year; becauſe the contingency of the perſon's 
dying within that year leſſens the value of the preſent 
worth in proportion to that contingency, For though the 
preſent value of 1/. payable one year hence, at 5 per cent. 
is 19s. o. 5714. certain; yet, taking in the contingency 
of receiving the 1/7. at the end of the year, that ſum 
muſt be leſtened in proportion to the numbers againſt any 
two apes differing only one year from each other, By 
proceeding in the ſame manner for the next year, and ſo 
on to the number of years which the probability of life 
ints out for any certain preſent age; the ſæveral values 
added together will give the true preſent value of an an- 
nuity of 1/7. at the ſuppoſed rate of intereſt for that time. 
If the contingency in each year is regularly deducted as 
above, the real preſent value of an annuity for any you 
age will be obtained; and from hence, by a very eaſy and 
natural proportion, the following table may be deduced. 
For as the preſent value of any annuity for a certain number 
of years is to that. annuity muitiphed by the number of 
years, ſo is the fame number to the numbers reſpectively 
given in the table. | 
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ATABLE of the neceſſary Continuazce , Life. for re- 
imburfing an Annuitant bis Purcheſe-Meney at ſeveralRates 
of Inte reſt. a 5 


Years 423 p Ct. \3 por Ct.\34 per Ci. per C144 per 65.05 per Ct; 
f * a ner 


Fusch. D T. D. Tr. f | 6 
121 1 — . —— — DC. 
. 5149 364 %% 82490 [27 
"6122 [6.7168 [6.216 

ö 


3302 1 6. 79 
$2 | 8412 6,261 6.311 6.364 | 7.55 | 9.1137 
64 | 7. 66 7.124 7.184 |} 7-247 7.314 -| 8. 20 
7 7.289 7-356 8. 62 8.137 8.217 [8.303 
711 8.149] 8.227 8.311 934 | 9.129 | 9.231 
8 9 13 9.104 9. 200 | 9304 10. 51 10.172 
84 9246 | 9.359 | 10.97 10217 11,125 
9 10 218 | 10.236 | 11, 11.138 | 11.290 þ 12, 92 
94 | 19.355 | 11.128 | 1.274 12. by | 12-24g } 13. 75 
10 11.237 12, 24 J 12.191 7: __ 13 212 14. 75. 
104 | 12.121 | 12.292 13-324 14.194 } 15, 94 | 
tr | 13. 9 | 13-200 | 14. 48 | 14.236 | 15:190 | 16.134 
114 | 13.266 | 14.115 | 14.354 } 15.259 17.196 
12 14.162 | 15. 36 | 15-305 | 16.246 [17.234 |} 18.285 
124 | 15. 64 | 15.329 | 16.265 | 17.246 - 1 20. 38 
19 | 16-335 | 26 264, | 17-235, | 18-361 J 19.35 | 21,189 
134 | 16.246 17 206 | r$.2r6 | rg-292 [r. go | 27. 13 
14 | 17.163 | 18.156 | 19:209 | 20.340 | 22.215 | 24.247 | 
+ 1 18, 85 19.113 . 5 f 26.168 | 
| 15 19. 14 | 20. $2 |} 21-234 | 23:132 | 25.195 157 
154 | 19.311 21, 59 | 22-267 | 24-245 {| 27. 60 | 30.209 
16 | 20,215 | 22. 45 [23.816 | 26. 1 28.336] 32.360 | 
16} | 21.197 # 23. 41 L 25. 16 1 27.185 * 30.3co | 35-164 | 
Explanation and Lie. The firſt column, which contains 
the number of years purchaſe, for every half year, from 5 
to 164, muſt be entered with the number of years purchaſe 
the annuity is ſuppoſed to be bought at. The other columns 


ſhew, in years and days, what time will be neceſſary for the 
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annuity to produce the purchaſe-money according to the ſe- 


veral rates of intereſt propoſed at the top of each column. 
Thus, if a perſon gives 134 years purchaſe for an annuity, 
to know what time ſuch annuity will repay him at 44 per cent. 
per annum for his money, againſt 133 uthe iſt column, and 
under 44 per cent. in the 6th column, is 21 years and go 
days, and fo long mult the aunuity be received to reinſtate 
the purchaſer thereof in his money. Hence, if we ſhould 
ſuppoſ? the probability of the continuance of life of a perſon 
ad any age to be 21 years and about a quarter, the full pur- 
chaſe would be no more than 13 years and a half, reckoning 
nwicrel at 47 per cent. 

Ss Again, 


— 
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Agaln, if a perſon purchaſes an annuity, upon a life of 


40, and gives 13 years purchaſe, it may be inferred from 
hence what rate of intereſt ſuch purchaſer wilt make of 
his money. For if you enter the table of the probable 
expectations of life with the age of 40, you will there find 
that it is 18.14 or 18 -_ and about 51 days. For this 
number you are to caſt your eye along the line of 13 
years purchaſe, and the neareſt number to it is 18 years 

and 261 days; which being greater, ſhews that ſuch n 
purchaſer, according to theſe tables, will not have quite 
4 per cent. for his money, But we have ſeen, that by 
the advance of about 1 year and a half in the purchaſe, 
if we look againſt 114, you will find that the purchaſer 
of ſuch annuity will make more than 5 per cent. 


From hence we collect another uſe of the preceding 


table. Having eſtimated the value of any life, by the 
N expectation of the number of years to come, 
eek in the column under that rate of intereſt which is 
propoſed to be made for the number of years and days 


neareſt to it, and againſt it in the firſt column is the num · 


ber of years and parts at which ſuch annuity muſt be pur- 
chaſed, For inſtance, if the expected continuance of 
the life of any perſon be 14 years, at. what number of 
years purchaſe may an annuity on ſuch life be done, in- 
tereſt being allowed at 5 per cent.? Here in the 5 per 
cent. column I find 14 years and 75 days, or about one- 


fifth more, againſt which in the 1 column is 10 years 


purchaſe; and ſo much, or very little more, is ſuch an 
annuity to be valued at. But. this will be more readily 
| diſcovered by the following table. 
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RSAL C py 
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No 2308-7723 


. BLE 
1 
l alue oj 
Aae of Ju Faro 
Hg Nude ife 
. 307 » 


1 
FEST 
4 5 F. I 
1 „ „. in 
| 9 — 14 8 x s. 4. 7 . 41 per Ct — 
ö | 10 9 17 4 3 n FAS *| 5 per 7 
I 18 2 | 16 > | Ct 
| BE 79 171 4 | 18 Koa 16 15 . 41 * 
7 13 . „l 14 9 11 20 4-8 
13 9 12 © | 1 3 2 6 17 7 | 75 13 14 8 d. 
; 6.14 19 9 4 18 0 1 16 15 7115 13 5114 * to 
Py 2 8 17 18 8 1 7 75 10 E 8 
8 16 $4 3-10 17 16 5 16 £2 x] 75 Fe 14.10 i 
e 5.171 16 0 #- 14 1116 10 = 8 : 14 10 
] 18 | 1 111 11 8 & 7 14 8 7 
'» 19 ++ iT 2 12 9 1 6 81 14 6 2 
IS 4. 20 18 12 2 <4 6 19 + 4 " 14 5 10 
3 21 | 18 9 1 44 4 4 2 2 | 15 2 3 14 5 
ip 22 ("$4 $- Wag 8 1 2 4 2 
r- 23 | 1 2 11 116 19 3 17 he 14 © 11 
oy Ms ON 9 17 18 9 14 10 | 13 19 4 
5 25 298 17 13 {LF 744.4 7 13 WY 
of 26 en 16-11 19 the x, 4 | 14 12 S | 13 3 
n- n 3 
er 28 314% 3:10 14225 
4 kT | 16 ar 461 10] 1 12 -10 
e- 9 16 891 1 828 31 4 6 9 311 
30 | 16 19 6 6.16 $8 C9 r | 14 4 8 13 1 
18 2.31 | 16 16 © 15 16 8 14 18 19 14 2 6 13 23 
an 32 | 16 12 4 is 13 7 1416 11 © 13 an 
ly 33 | 16 8 3 42 413 þ 1g 16 43 3.4 
34 4 1 Is 7 | I4 1 $11 | Az 8 
+ 16 1 1115 4 4 | 74 2 10 — 2 1 1 9 
37 * tz 3 * 17 5 17 2 : iz 8 0 | 12 = 8 
1. 39 p 8 4. 10 5 * 16 6 13 3 O | 12 Il $ 
2 N 1 18 * 6 77 
141 4 16 10 4 3 13 1 12 1011 11 
1 1 3 0 18 2 6 
42 4 12 6 3 19 5 13 5 4112 2 | 12 7 
4 14 8 13 1 13 S143 8 A 4 
44 3 8 3 SY 12 711" 1 
I 
þ £1 13 1112 6 9 8 19 
133333 l 
\ ; I 1 
47 — 9 10 2 by fo. „ pede oh 
1 =} Hot. 4 P> 1 * 
14 3 © I2 1 12 11 714 8 
4.50 15 3. 7 > 111 9 
I2 10 12 2 Of 11 10 11 0 9 2 10 
21.11 18 7111 4 — 14 10,79 3© 
6 ey 5. SS 8 10 13 
10 16 | 10 10 6} 
$6110 6 1 
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Age. 3 per Ct. | 34 per Ct. 4 per Ce. | 44 per Cr. ref Gr} 
| " 1.5 ON” a L. 5. "© "89 Wo $5.41" a a x 
F 112 2 810 12 910 3 6 
5211 ty 1% 8 9 10 18 310 8 10 9 19 11 
5314 63 1010 14 10 410] g 16 4 
54 9 % 19 0/10 9 6 to o 9 11 
$6147 3 7:1 , $ 
56 3: OA 5+ x % X FE 3 & 4F 3 9 
F r 
$$ % s 61 9 0 8 „16 6 
59 0 © 6 912 9 8 6 8 18 7 912 4 
wo 19344 $619 781 $ 0 4] $1910] $- 7 9 
[I TS] 7 81 3g 07 33 44428: 2: 2 
| 6: RSS TT, 5 266 IT EAN EY 7 18 6 
6z | *15 $1 By gl 84 1] 718 gf 7 13 5 
1] 3 ®] <3. © 4 $5 9 39 7 . 
„ PIE S|7 1» ph 7-4 aff=2..93 6 
7 03T} II 237--S 3] 2-2 4} 6 13 34 
67 7.9 DO] D:&.S3 7-8. LH] S306" 10 
68 7 38 01} #29 07 © 3} $3] 6. 2@$J 2 
by j © 2g | 0:93 $3 6-7 a6} 614 7} G6 x 5 
70 6 7 6 6 4 4 6 1 3 5 18 4 Sx, 6 ? 
A 71 os & Tj H4F 3] $46 0] $ 114%} $” 9+ 8 
| „ . B40 3 7 --74-$<$- Sy &+ 3 ©1 
74 I nn n 6] 
74 1 437 O 415 2413 34 6] 4 9 9 
7549 0] 4 7 5! 4:510] 44 4-4 210 
76] 4 © fr} 1959 S; 3 18-24 3 ab 2149-43-25 5 
713 313 -7 148: e e $3] 
1991 "'3: 4 2413-3: 81*3 | 3443, 3% 64-3: 0: 5] 
| 79 $irs ® 2 14 9 2 14 1 43 | £ 2-13 9 
7 PE 2-20 7:1; r $93 - 4 7 


Exfglanaltiuon and Uſe. From what has been obſerved 
of the former tables, the nature of this muſt be obvious 
at firſt fight; ſhe+wing the value of an annuity of ons 
pound at ſeveral rates of intereſt on any fingle life from 
to Bo, from whence the value of any other annuity is 
had, by multiplying this value by the pounds in ſuch 
annuity. It will alſo be obſerved, that the ages of 7 an{ 
12 are ſuppoſed to be of the ſame value; alſo of 6 and 
14, 5 and 17, 4 and 20, 3 and 24, 2 and 31, 1 and 39, 
Hence alſo the age, whoſe life is of greateſt value, ap- 
pears to be from ꝙ to 10. But to give an inſtance, let 
us ſuppoſe an annuity of 70l. intereſt being accounted at 
45 per cent, to be payable on a life of 2 years, or of 31 
years of age complete, to find the value; where is found, 
: in 


9 „ 


— — - — 
— 


8 
2 — 


1\ G24 coOwWw © V 


—— —— 


þ 


ed 


UNIVERSAL COMPANION. 373 


in the firſt place, 137. 13s. 54. which being multiplied 
by 70, will give * che 19s. 2d. the value of an annuity 


of 70/, for the life of a perſon of 31 years of age, or a 

child of 2 years of age. | 
LeastHolLD ESTaTts for Lives are commonly 

granted for gg years, determinable on the deaths of a 


certain number of lives, uſually three; and generally 


renewab'e after one or two deaths, according to the 
cuſtom of manors. | | 

It is of much importance to the tenants of leaſchold 
eſtates on lives to be acquainted with the real value of 
ſingle lives, in order to know the value of the joint lives, 
on which the poſſeſſion of ſuch tenures depend. The 
original expence of purchaſing ſuch leaſes mait be con- 
ſidered; to which muſt be added all expences in buildings 
upon ground-rents, &c. for the preſent value advanced 
on ſuch premiſes; and from the ſuppoſed annual value of 
ſuch premiſes, the annual rent reſerved to be paid is to 
be ſubtracted, alſo the eftimated annual value of what 


may be deducted on account of heriots, &, Having 


thus aſcertained the neat annual income to ariſe from 
ſuch premiſes, the ſingle value of each lite to be men- 
tioned in ſuch leaſe, at the rate of intereſt ſuppoſed, is 
to be extracted from proper tables; and from hence the 
following rules are univerſally eſtabliſhed for finding the 
value of two or three lives, | 
Rule 1. To find the value of two lives upon a leaſe, 
take the ſum of the ſingle values of each life, and alſo 
the product, which multiply by the pounds“ in the rate 
of intereſt (taking parts, if neceſſary) and divide the 
laſt product by 100; ſubtra& this quotient from the ſum 
of the ſingle values, the remainder will be a diviſor with 
which to divide the product of the value of the lives, aud 


the value of the joint lives will be expreſſed by the quo- 


tient. Subtract this from the ſum of the values of the 
lingle lives, which will give the value of che longeſt. 
Rule 2. To find the value of three lives upon a leafe, 
multiply the value of the three ſingle lives into each 
other for a dividend ; then multiply che value of the firit 
and ſecond lives together, of the fir and third, and of 
the ſecond and third, and from the ſum of theſe products 


of If the decimal of the 1 of intereſt be uſed as the multiplier, 
to divide by 100 will become unneceſſary. | 


K k fubtra® 
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ſubtract the reſerved dividend multiplied by the pounds * 
in the rate of intereſt and divided by $0, which ſha'l be 
a diviſor; and the quotient thence ariſing wil be the 
value of three joint lives. Then to find the value of the 
Jongeſt life, from the ſum of the three ſingle lives ſubtract 
the ſum of all the joint lives combined two and two (i. e. 
of the firſt and ſecond, the firſt and third, and the ſecond 
and third), and to this remainder add the value of the 
three joint lives; this produces the value of the longeſt 
ef three lives. 

As my limits will not admit of enlarging, I ſhall only 
mou an example or two for exerciſing the preceding 
Tules, 

Example 1. Suppoſe I wiſh to know what additional 
value will be given to an eſtate of 3o/. a- year, nett in- 
come, by adding a life of 31 years of age to another of 
37, reckoning intereſt at 5 per cent. per annum? Here 
the value of 37 under 5 per cent. is 121. 4s. 3d. for every 
pound, and that of 31 is 121. 175. 84.; which in decimals 
are 12.2625 and 12,8833, and their ſum 25.1458. The 
product of the two values is 157.98, which multiplied 


by . os gives 7.899 ; ſubtra& this from 25.1458, and it 


leaves 17.2468 for a diviſor. Then divide 157.98 by 
this diviſor, and the quotient will be 9.16. This quotient 
is the value of the joint continuance of the lives, and if 
ſubtracted from 25.14, the ſum of their ſingle values, it 
will leave 15.98 for the value of the ſurvivor's life. 
From this remainder take 12.26, the value of the oldeſt 
life, and it gives 3.76, to be multiplied by 3o/. the nett 
annual value of the eſtate ; which will produce 1 12.8/. or 
112/, 16s, for the additional value of a life eſtate of 30ʃ. 
a- year, nett money, by adding a life of 31 to one of 37. 
Example 2. Suppoſe two lives of 56 and 27 are upon 

a leaſehold eſtate of zol. a year, nett income, and it is 
deſired to add a third of 6 years of age, to know what 
additional preſent value will be given to it, ſuppoſing 
intereſt at 5 per cent. per annum? Here the values of 
56 and 27 under 5 per cent. are g/. 4s. 9d. or 9.2375) 
and 13/. 5s. 7d. or 13.2791; alſo the value of 6 18 
147. 6s. 10d. or 14.3416. Then theſe three values 
multiplied together will give 1759.2222 for a dividend ; 
alſo the value of the joint lives of the firſt and ſecond life, 
by the firſt rule, will be 7.4872, of the firſt and third it 
| 13 


* Sec the preceding note. 


oo ek Ah. A 


— 


UNIVERSAL COMPANION. 375 


is 7.8136, and of the ſecond and third it is 10.5 264. 
Their ſum is 25.8272, to be ſubtracted from the ſam of 
the values of the three lives fingly, which is 36.8582 ; 
and to 11.031, the difference, add 6.5230, the value of 
the three joint lives, as found by the ſecond rule, and the 
ſum 17.5546 1s the value of the longeſt of theſe three 
lives. Now the value of the ſurvivor of the two joint 
lives is 15.0294; hence the difference 2.5252 multiplied 
by zo gives 75.756/. for the full additional value of a 


third life of 6 years, to two others of 56 and 27. 
From hence the method of computing tables for 


ſhewing the value of joint lives, both for the time of 
their joint continuance, and alſo the value of the longeſt 
liver, 1s obvious; but this muſt ſuffice for want of room, 
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